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From: Methanestrategy, NM, NMENV
To: Kuehn, Elizabeth, NMENV
Subject: Fw: Public Comments on Draft Ozone Precursor and Methane Rules
Date: Friday, September 4, 2020 10:40:55 AM
Attachments: Public Comment Draft Ozone Precursor and Methane Rule.docx


From: Sr. Rose Marie Cecchini <r.cecchini@ccdioc.com>
Sent: Tuesday, August 11, 2020 4:33 PM
To: Methanestrategy, NM, NMENV
Cc: rcecchinimm@centurylink.net; patsheely@gmail.com
Subject: [EXT] Public Comments on Draft Ozone Precursor and Methane Rules
 
Peace greetings,
 
Attached are public comments on the Draft Ozone Precursor and Methane Rules
being submitted on behalf of people of faith in communities in Shiprock,
Farmington, Flora Vista, Bloomfield, Blanco, Aztec and other communities
In San Juan county.
 
Thank you for the opportunity to participate in the important process of
formulating the finalized version of the Rules by offering public comment.
 
Peace,
 


Sr. Rose Marie Cecchini MM,
Director
Office of Life, Peace, Justice & Creation
Catholic Charities Gallup
503 W Hwy 66
Gallup, NM 87301
(505) 722-4407 , ext  120
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   August 11, 2020











Liz Bisbey-Kuehn


NMED Air Quality Bureau


525 Camino de los Marquez,


Santa Fe, NM 87505





RE:	Public Comment on NMED and NMEMNRD Draft Ozone Precursor and Methane Rules 





Dear Ms. Bisbey-Kuehn and Members of NMED, NMEMNRD and Methane Advisory Panel,





First of all, thank you for the vitally significant, arduous work you have accomplished in drafting the


Ozone Precursor Emissions Rules, incorporating stakeholder collaboration, in response to Governor Lujan Grisham’s Executive Order on Addressing Climate Change and Energy Waste Prevention.  The Governor has


committed to adopting nation-leading oil and gas rules to cut methane and air pollution.





I also appreciate the opportunity to participate in the process of formulating the finalized version of the


Rule by offering public comment.  The outcome of this important process will have lasting influence on the


people, land, economy and environment of New Mexico for generations to come.





I am Rose Marie Cecchini, MM, and have lived in Gallup, NM, for the past 24 years.  I serve as Director of the


Office of Life, Peace, Justice and Creation with Catholic Charities of Gallup Diocese.  I offer these comments


on behalf of concerned people of faith in communities of Shiprock, Farmington, Flora Vista, Bloomfield, Blanco,


Aztec and other communities in San Juan county.  In my visits to these communities, people have shared with me


the adverse health and environmental impacts they experience and suffer from, caused by methane gas releases,


venting, flaring, leaks and associated toxic air pollution.  Local residents describe how impacts from oil and natural


gas facilities in their area are causing increase in asthma attacks, especially in children and elders, increased risks


of cancer and respiratory illnesses, increased emergency room visits, hospitalization and premature deaths.


Community members also report brown clouds and smog that frequently hang over their homes and neighborhoods.





Our faith traditions teach that Creation is God-given and sacred, intended for the wellbeing and flourishing


of all human and planetary life.  Being responsible for Creation is a sacred trust that requires us to seriously


consider the moral, ethical and environmental justice dimensions that need to be incorporated in all state


and federal regulations to insure the common good.  Pope Francis states in Laudato Si’, On Care of Our


Common Home, that the air in the atmosphere and the climate are sacred commons for the common good,


belonging to all and meant for the life of all.  Methane releases are contributing to the relentless over-heating


of our planet intensifying climate change.   Here in New Mexico we have seen NASA satellite images of the


Delaware-sized methane hot spot above the Four Corners primarily caused by the oil and gas industry’s


unregulated operations in the state.  Methane is a climate pollutant 87 times more potent than carbon dioxide


driving the climate crisis.  We must act to address these challenges for present and future generations.





We have the following concerns regarding inadequacies in the current draft Rules:





New Mexico Environment Department air pollution rule


· The exemptions for “stripper wells” and the 15 tons per year pollution threshold for volatile organic


compounds must be removed.  These two exemptions combined would exempt 95% of all
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wells in New Mexico.  OCD reports there are 65,052 oil and gas wells in NM.  If not changed, it would


continue to allow the vast majority of wells in New Mexico to operate unregulated. This is unacceptable.





· Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and


can often fail to function properly.  Leak detection and repair requirements should be extended to these


devices.  Colorado adopted these requirements with the support of the largest trade associations.





· NMED should consider requirements for “zero-bleed” or zero emission pneumatics regardless of


of whether a site has access to electricity.  Oil and gas operators in Canada are already using solar to


power these devices.





· NMED should consider monthly inspections for high producing well sites, just as Colorado has adopted.





· Waste of New Mexico’ natural resources must not be allowed.  Annually, oil and gas companies waste


$275 million worth of natural gas through venting, flaring and leaks which cost New Mexicans more than


$40 million each year in royalties that operators are not required to pay for oil or gas produced on


federal or state lands when they vent, flare, or leak methane rather than sell it.


Oil Conservation Division methane waste rule


· OCD has set an appropriate goal that 98% of all gas be captured.  However, if that requirement is not


set by locality, for companies with operations in both the San Juan and Permian Basins, all of the 


reductions could occur in the Permian.  This would disproportionately affect Navajo and Latino 


communities in the San Juan Basin, resulting in environmental racism.  OCD should set the goal on


the basis of locality such as county or basin.





· OCD should create an open and transparent process for involving the public by adopting an annual reporting requirement on progress towards implementing the rule and providing more opportunities


for the public to engage in OCD decision-making regionally, such as on gas capture planning, well


density and spacing.





· The rule’s current approach to enforcement is grossly inadequate.  It states that OCD may pursue a set of general actions against any company that is not meeting the capture requirements.  That is totally unacceptable as evident in prior administrations’ failure to enforce rules for decades.  The rule must create automatic triggers for OCD to taking meaningful action to ensure that companies will comply.





· Given the well-documented history of widespread venting and flaring reporting noncompliance,


OCD should require companies to contract with independent third-party verification to ensure the integrity of venting and flaring data that is reported to the agency.





· The draft rule carves out too many exemptions for venting which is even more damaging to the climate


than flaring.  OCD should ban all venting except for emergencies and require gas to be put into pipelines.


Flaring should only occur when absolutely necessary to protect health and safety.  OCD should include


provisions to ensure that flares combust nearly all of the gas and that flares stay lit.





The people of New Mexico face grave threats from rising temperatures, decreasing rainfall, drought, declining


snowpack, rising wildfire danger and other impacts brought on by intensifying climate change, adversely


affecting our natural and cultural heritage now and for future generations.  Our hope and prayer is that NMED, 
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[bookmark: _GoBack]OCD and NMEMNRD will assist in meeting these challenges through continued revision and improvement of the Rules – which are also opportunities for a new direction toward a sustainable, renewable energy future for New Mexico.





Sincerely,





Rose Marie Cecchini, MM





Director


Office of Life, Peace, Justice & Creation


Catholic Charities of Gallup Diocese


503 West Highway 66


Gallup, NM 87301


Tel: (505) 722 4407 ext 120


officelpjcs@catholiccharitiesgallup.org
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Liz Bisbey‐Kuehn 


NMED Air Quality Bureau 


525 Camino de los Marquez, 


Santa Fe, NM 87505 
 


RE:  Public Comment on NMED and NMEMNRD Draft Ozone Precursor and Methane Rules  
 


Dear Ms. Bisbey‐Kuehn and Members of NMED, NMEMNRD and Methane Advisory Panel, 
 


First of all, thank you for the vitally significant, arduous work you have accomplished in drafting the 


Ozone Precursor Emissions Rules, incorporating stakeholder collaboration, in response to Governor Lujan 


Grisham’s Executive Order on Addressing Climate Change and Energy Waste Prevention.  The Governor has 


committed to adopting nation‐leading oil and gas rules to cut methane and air pollution. 
 


I also appreciate the opportunity to participate in the process of formulating the finalized version of the 


Rule by offering public comment.  The outcome of this important process will have lasting influence on the 


people, land, economy and environment of New Mexico for generations to come. 
 


I am Rose Marie Cecchini, MM, and have lived in Gallup, NM, for the past 24 years.  I serve as Director of the 


Office of Life, Peace, Justice and Creation with Catholic Charities of Gallup Diocese.  I offer these comments 


on behalf of concerned people of faith in communities of Shiprock, Farmington, Flora Vista, Bloomfield, Blanco, 


Aztec and other communities in San Juan county.  In my visits to these communities, people have shared with me 


the adverse health and environmental impacts they experience and suffer from, caused by methane gas releases, 


venting, flaring, leaks and associated toxic air pollution.  Local residents describe how impacts from oil and natural 


gas facilities in their area are causing increase in asthma attacks, especially in children and elders, increased risks 


of cancer and respiratory illnesses, increased emergency room visits, hospitalization and premature deaths. 


Community members also report brown clouds and smog that frequently hang over their homes and 


neighborhoods. 
 


Our faith traditions teach that Creation is God‐given and sacred, intended for the wellbeing and flourishing 


of all human and planetary life.  Being responsible for Creation is a sacred trust that requires us to seriously 


consider the moral, ethical and environmental justice dimensions that need to be incorporated in all state 


and federal regulations to insure the common good.  Pope Francis states in Laudato Si’, On Care of Our 


Common Home, that the air in the atmosphere and the climate are sacred commons for the common good, 


belonging to all and meant for the life of all.  Methane releases are contributing to the relentless over‐heating 


of our planet intensifying climate change.   Here in New Mexico we have seen NASA satellite images of the 


Delaware‐sized methane hot spot above the Four Corners primarily caused by the oil and gas industry’s 


unregulated operations in the state.  Methane is a climate pollutant 87 times more potent than carbon dioxide 


driving the climate crisis.  We must act to address these challenges for present and future generations. 
 


We have the following concerns regarding inadequacies in the current draft Rules: 
 


New Mexico Environment Department air pollution rule 


 The exemptions for “stripper wells” and the 15 tons per year pollution threshold for volatile organic 


compounds must be removed.  These two exemptions combined would exempt 95% of all 
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wells in New Mexico.  OCD reports there are 65,052 oil and gas wells in NM.  If not changed, it would 


continue to allow the vast majority of wells in New Mexico to operate unregulated. This is unacceptable. 
 


 Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of emissions and 


can often fail to function properly.  Leak detection and repair requirements should be extended to these 


devices.  Colorado adopted these requirements with the support of the largest trade associations. 
 


 NMED should consider requirements for “zero‐bleed” or zero emission pneumatics regardless of 


of whether a site has access to electricity.  Oil and gas operators in Canada are already using solar to 


power these devices. 
 


 NMED should consider monthly inspections for high producing well sites, just as Colorado has adopted. 
 


 Waste of New Mexico’ natural resources must not be allowed.  Annually, oil and gas companies waste 


$275 million worth of natural gas through venting, flaring and leaks which cost New Mexicans more than 


$40 million each year in royalties that operators are not required to pay for oil or gas produced on 


federal or state lands when they vent, flare, or leak methane rather than sell it. 


Oil Conservation Division methane waste rule 


 OCD has set an appropriate goal that 98% of all gas be captured.  However, if that requirement is not 


set by locality, for companies with operations in both the San Juan and Permian Basins, all of the  


reductions could occur in the Permian.  This would disproportionately affect Navajo and Latino  


communities in the San Juan Basin, resulting in environmental racism.  OCD should set the goal on 


the basis of locality such as county or basin. 
 


 OCD should create an open and transparent process for involving the public by adopting an annual 


reporting requirement on progress towards implementing the rule and providing more opportunities 


for the public to engage in OCD decision‐making regionally, such as on gas capture planning, well 


density and spacing. 
 


 The rule’s current approach to enforcement is grossly inadequate.  It states that OCD may pursue a set of 


general actions against any company that is not meeting the capture requirements.  That is totally 


unacceptable as evident in prior administrations’ failure to enforce rules for decades.  The rule must 


create automatic triggers for OCD to taking meaningful action to ensure that companies will comply. 
 


 Given the well‐documented history of widespread venting and flaring reporting noncompliance, 


OCD should require companies to contract with independent third‐party verification to ensure the 


integrity of venting and flaring data that is reported to the agency. 


 


 The draft rule carves out too many exemptions for venting which is even more damaging to the climate 


than flaring.  OCD should ban all venting except for emergencies and require gas to be put into pipelines. 


Flaring should only occur when absolutely necessary to protect health and safety.  OCD should include 


provisions to ensure that flares combust nearly all of the gas and that flares stay lit. 


 


The people of New Mexico face grave threats from rising temperatures, decreasing rainfall, drought, declining 


snowpack, rising wildfire danger and other impacts brought on by intensifying climate change, adversely 


affecting our natural and cultural heritage now and for future generations.  Our hope and prayer is that NMED,  
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OCD and NMEMNRD will assist in meeting these challenges through continued revision and improvement of the 


Rules – which are also opportunities for a new direction toward a sustainable, renewable energy future for New 


Mexico. 


 


Sincerely, 


 


Rose Marie Cecchini, MM 
 
Director 


Office of Life, Peace, Justice & Creation 


Catholic Charities of Gallup Diocese 


503 West Highway 66 


Gallup, NM 87301 


Tel: (505) 722 4407 ext 120 


officelpjcs@catholiccharitiesgallup.org 


 


 


 


 


 


 


 


 








From: Methanestrategy, NM, NMENV
To: Kuehn, Elizabeth, NMENV
Subject: Fw: [EXT] Letter for Governor Lujan Grisham on Methane Rules
Date: Friday, September 4, 2020 10:29:56 AM
Attachments: MLG - Methane Rule Letter.pdf


ATT00001.htm


From: Kuehn, Elizabeth, NMENV
Sent: Thursday, August 27, 2020 4:12 PM
To: Methanestrategy, NM, NMENV
Subject: FW: [EXT] Letter for Governor Lujan Grisham on Methane Rules
 
 
 
 
Liz Bisbey-Kuehn
Bureau Chief
New Mexico Environment Department
Air Quality Bureau
525 Camino de los Marquez, Suite 1
Santa Fe, NM 87505-1816
Office: (505) 476-4305  Cell: (505) 670-9279
Elizabeth.Kuehn@state.nm.us
https://www.env.nm.gov/
“Innovation, Science, Collaboration, Compliance”
 
 


From: Kenney, James, NMENV <James.Kenney@state.nm.us> 
Sent: Monday, August 24, 2020 2:59 PM
To: Katz, Lara, NMENV <Lara.Katz@state.nm.us>; Kuehn, Elizabeth, NMENV
<Elizabeth.Kuehn@state.nm.us>
Cc: Ely, Sandra, NMENV <Sandra.Ely@state.nm.us>
Subject: FW: [EXT] Letter for Governor Lujan Grisham on Methane Rules
 
Can you make sure this gets into the record?
 
Thank you –
Secretary Kenney
Mobile: (505) 470-6161
 


From: Buerkle, Caroline, GOV <Caroline.Buerkle@state.nm.us> 
Sent: Monday, August 24, 2020 2:52 PM
To: Propst, Sarah, EMNRD <Sarah.Propst@state.nm.us>; Kenney, James, NMENV
<James.Kenney@state.nm.us>
Subject: FW: [EXT] Letter for Governor Lujan Grisham on Methane Rules
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Dear Governor Lujan Grisham, 
 
It is with enthusiasm and gratitude that I thank you for your outstanding leadership to reduce 
carbon emissions in one of the largest oil and gas producing states in the union and making 
methane regulation a cornerstone of your climate policy. I believe your governorship will be 
largely remembered by your swift and decisive response to COVID. Yet, the Energy Transition 
Act and the Methane and Air Pollution rules set forth by EMNRD and the Environment 
Department will also leave indelible marks on your legacy. Your leadership has been paramount 
to their success, and it is for this reason I write to you today. 
 
During the face of COVID, your government has had to make considerable concessions for the 
sake of public health. While methane is one of the most potent greenhouse gases, dangerous 
air pollutants known as volatile organic compounds that purport to cause cancer, asthma, 
COPD, and a host of upper respiratory problems are leaked and vented alongside methane 
waste and pollution. As you well know, COVID affects the respiratory system making the 
reduction of VOC’s and ozone critical to our public health. In New Mexico, seven counties 
exceed the national standard for limits on ozone, five of which are in the San Juan and Permian 
Basin and are a direct result of venting and cold flaring of natural gas.  
 
The New Mexico Environment Department has taken these facts into account in the creation of 
their proposed Air Pollution rules. However, they created two large exemptions - those for wells 
emitting less than 15 tons of VOC pollutants and stripper wells. Given the make-up of wells in 
both the San Juan and Permian Basin, our analysis estimates 95% of New Mexico’s wells will 
be excluded from regulation under the current draft. Given the location of wells in New Mexico, 
these exemptions would disproportionately affect children as well as Navajo and Latino 
communities, which are more likely to live within a mile of a well in oil and gas producing 
counties. Thus, the effectiveness of these rules depends on the removal of these exemptions to 
effectively reduce waste, protect public health, and restore our climate. 
 
Below we have provided a list of suggestions to strengthen NMED’s draft rule: 



• Pneumatic devices that help regulate fluids, pressure, and temperature are significant 
sources of emissions, and often fail to function correctly. Leak detection and repair 
requirements should extend to include these devices. Colorado adopted these 
requirements with the support of the largest trade associations.  



• NMED should consider requirements for “zero-bleed” or zero-emission pneumatics 
regardless of whether a site has access to electricity. Oil and gas operators in Canada 
are already using solar to power these devices. 



• NMED should consider monthly inspections for high producing well sites, similar to those 
adopted by Colorado. 



 
Over the years, you have heard CAVU’s concerns regarding methane emissions as a potent 
contributor to climate change. Thank you for responding to our concerns with clear and decisive 
action. Reducing methane emissions in New Mexico will dramatically reduce total carbon 











 
 



 



emissions in our state. While we are close, we are not there yet. These changes to the draft rule 
will be the difference in having a rule that looks nice on the books and one that secures our 
health and climate for decades to come.  
 
We also thank the secretaries and staff of both agencies for their diligent hard work on this over 
the past year. At your direction, they have brought us a rule in a timely and inclusive process. 
The next step is to ensure the rule is effective. 
 
I appreciate your time and consideration to this matter. Your efforts and leadership are 
paramount to the swift reduction of carbon in our state. Thank you for all you do for New Mexico 
- and it’s people! 
 



Very truly yours, 



 



 
Jordan Vaughan Smith 



Executive Director 
 



 














 
FYI-CB
 


From: Jordan Vaughan Smith <jordan@cavu.org> 
Sent: Monday, August 24, 2020 2:48 PM
To: Buerkle, Caroline, GOV <Caroline.Buerkle@state.nm.us>
Cc: David Shiverick Smith <david@cavu.org>
Subject: [EXT] Letter for Governor Lujan Grisham on Methane Rules
 
Hi Caroline,
 
I hope you are doing well despite the onslaught of challenges from COVID and the looming budget
difficulties. 
 
I have a letter I hope you will be able to get in front of the Governor regarding the draft methane
regulations (woot, isn’t that exciting to write!).
 
Thanks for all you do for our state!
 
 
 
Jordan Smith
Executive Director


CAVU - 
Climate Advocates/Voces Unidas


505-603-6608
cavu.org
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Dear Governor Lujan Grisham, 
 
It is with enthusiasm and gratitude that I thank you for your outstanding leadership to reduce 
carbon emissions in one of the largest oil and gas producing states in the union and making 
methane regulation a cornerstone of your climate policy. I believe your governorship will be 
largely remembered by your swift and decisive response to COVID. Yet, the Energy Transition 
Act and the Methane and Air Pollution rules set forth by EMNRD and the Environment 
Department will also leave indelible marks on your legacy. Your leadership has been paramount 
to their success, and it is for this reason I write to you today. 
 
During the face of COVID, your government has had to make considerable concessions for the 
sake of public health. While methane is one of the most potent greenhouse gases, dangerous 
air pollutants known as volatile organic compounds that purport to cause cancer, asthma, 
COPD, and a host of upper respiratory problems are leaked and vented alongside methane 
waste and pollution. As you well know, COVID affects the respiratory system making the 
reduction of VOC’s and ozone critical to our public health. In New Mexico, seven counties 
exceed the national standard for limits on ozone, five of which are in the San Juan and Permian 
Basin and are a direct result of venting and cold flaring of natural gas.  
 
The New Mexico Environment Department has taken these facts into account in the creation of 
their proposed Air Pollution rules. However, they created two large exemptions - those for wells 
emitting less than 15 tons of VOC pollutants and stripper wells. Given the make-up of wells in 
both the San Juan and Permian Basin, our analysis estimates 95% of New Mexico’s wells will 
be excluded from regulation under the current draft. Given the location of wells in New Mexico, 
these exemptions would disproportionately affect children as well as Navajo and Latino 
communities, which are more likely to live within a mile of a well in oil and gas producing 
counties. Thus, the effectiveness of these rules depends on the removal of these exemptions to 
effectively reduce waste, protect public health, and restore our climate. 
 
Below we have provided a list of suggestions to strengthen NMED’s draft rule: 


• Pneumatic devices that help regulate fluids, pressure, and temperature are significant 
sources of emissions, and often fail to function correctly. Leak detection and repair 
requirements should extend to include these devices. Colorado adopted these 
requirements with the support of the largest trade associations.  


• NMED should consider requirements for “zero-bleed” or zero-emission pneumatics 
regardless of whether a site has access to electricity. Oil and gas operators in Canada 
are already using solar to power these devices. 


• NMED should consider monthly inspections for high producing well sites, similar to those 
adopted by Colorado. 


 
Over the years, you have heard CAVU’s concerns regarding methane emissions as a potent 
contributor to climate change. Thank you for responding to our concerns with clear and decisive 
action. Reducing methane emissions in New Mexico will dramatically reduce total carbon 







 
 


 


emissions in our state. While we are close, we are not there yet. These changes to the draft rule 
will be the difference in having a rule that looks nice on the books and one that secures our 
health and climate for decades to come.  
 
We also thank the secretaries and staff of both agencies for their diligent hard work on this over 
the past year. At your direction, they have brought us a rule in a timely and inclusive process. 
The next step is to ensure the rule is effective. 
 
I appreciate your time and consideration to this matter. Your efforts and leadership are 
paramount to the swift reduction of carbon in our state. Thank you for all you do for New Mexico 
- and it’s people! 
 


Very truly yours, 


 


 
Jordan Vaughan Smith 


Executive Director 
 


 








From: Methanestrategy, NM, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: [EXT] Methane Rule Comments
Date: Thursday, September 17, 2020 9:41:32 AM
Attachments: OLE Comments on Methane Rules.pdf


From: Matthew Henderson <mhenderson@olenm.org>
Sent: Wednesday, September 16, 2020 1:51 PM
To: Methanestrategy, NM, NMENV
Subject: [EXT] Methane Rule Comments
 
Please see our attached comments.
 
Sincerely,
 
Matthew Henderson
Executive Director
OLÉ Education Fund



mailto:NM.Methanestrategy@state.nm.us
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Matthew Henderson
Executive Director
OLÉ Education Fund 












Matthew Henderson
Executive Director
OLÉ Education Fund 








From: NMOAI, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: [EXT] NMCOG Public Comment on Draft Methane Rule
Date: Thursday, September 17, 2020 7:36:36 AM


From: Kerrie Romero <kerriecoxromero@gmail.com>
Sent: Tuesday, September 15, 2020 7:30 AM
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] NMCOG Public Comment on Draft Methane Rule
 
Dear New Mexico Environment Department & Energy, Minerals and Natural Resources Department,
 
On behalf of the New Mexico Council of Outfitters and Guides, I appreciate the opportunity to comment
publicly on the state’s draft methane rules. These proposed rules, if enacted, would not only impact the oil
and gas industry but also affect the state’s many other industries, including outdoor recreation.
 
Before the COVID-19 pandemic, New Mexico’s outdoor economy was growing steadily alongside oil and
gas development on public, private, and tribal lands, contributing to our state’s job and revenue growth.  
 
As the second highest-grossing outdoor recreational activity in the state, hunting is critical to our
burgeoning outdoor economy and contributes a significant portion of the roughly $700 million generated
by New Mexico’s tourism industry annually.  
 
Our state’s professional fishing and hunting guides rely on a healthy environment and wildlife to make a
living. They also rely on revenue from oil and gas production to help support the schools, roads and
services in even the most rural and remote corners of our state. 
 
In this way, the oil and gas industry supports countless industries – including outdoor recreation – and
provides thousands of New Mexicans with well-paying jobs. Both outdoor recreation and energy
production have successfully coexisted for decades, and it’s critical that we maintain this harmony to keep
our state on the path of progress. 
 
The recently proposed methane rules could, if passed as written, jeopardize our balanced approach to
energy development and our economy. 
 
Overbearing rules will adversely impact the hard-working guides and outfitters by decreasing state
revenue for conservation and other critical uses and potentially incentivizing companies to take
production – and their local employees’ hard-earned tourism dollars – elsewhere.  
  
New Mexico’s unparalleled natural beauty is worth defending. But playing politics with our livelihoods is
unacceptable. New Mexico needs a balanced approach to regulation.
 
Thank you for your consideration of our comments.
 
Sincerely,
 


Kerrie Cox Romero
Executive Director - New Mexico Council of Outfitters and Guides
51 Bogan Rd Stanley, NM 87056 



mailto:nm.oai@state.nm.us

mailto:Robert.Spillers@state.nm.us





(505) 440-5258  (www.nmoutfitters.com)



https://protect-us.mimecast.com/s/xxMJC1wnZmFBo9wXTGWT6e?domain=nmoutfitters.com






From: NMOAI, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: [EXT] Oil and gas ozone precursor rule comments
Date: Thursday, September 17, 2020 7:25:28 AM
Attachments: Earthworks NMED StakeholderComments 9-15-20.pdf


From: Nadia Steinzor <nsteinzor@earthworksaction.org>
Sent: Tuesday, September 15, 2020 4:51 PM
To: NMOAI, NMENV
Subject: [EXT] Oil and gas ozone precursor rule comments
 
Thank you for the opportunity to comment on NMED's proposed oil and gas ozone precursor
control rule. Attached are comments from Earthworks. 


=== EARTHWORKS:  Protecting Communities and the Environment


Nadia Steinzor
Manager, Community Empowerment Project 
202-887-1872, ext. 109
nsteinzor@earthworks.org
skype: nadia.steinzor-ewa
twitter: @earthworks


Watch invisible oil & gas pollution become visible through optical gas imaging videos created for
the Community Empowerment Project. 



mailto:nm.oai@state.nm.us

mailto:Robert.Spillers@state.nm.us

mailto:nsteinzor@earthworksaction.org

https://protect-us.mimecast.com/s/F2aqCmZnxLuPxOn0tGAsk3?domain=youtube.com

https://protect-us.mimecast.com/s/hHueCn5oyMU3E8oyCJ7J1R?domain=earthworks.org/
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September	15,	2020	
		
Liz	Bisbey-Kuehn	
New	Mexico	Environment	Department,	Air	Quality	Bureau	
1190	St.	Francis	Drive	
Santa	Fe,	NM	87505	
Comments	submitted	by	email	to	nm.oai@state.nm.us			
		
Dear	Ms.	Bisbey-Kuehn	and	NMED	staff:	
		
Thank	you	for	the	opportunity	to	submit	comments	on	NMED’s	draft	regulations	to	
reduce	emissions	from	the	oil	and	natural	gas	sector	(the	ozone	precursor	rule).	
Earthworks	appreciated	being	part	of	the	Methane	Advisory	Panel	(MAP)	convened	
to	guide	the	development	of	these	regulations.	
		
Earthworks	is	a	national	nonprofit	organization	committed	to	protecting	
communities	and	the	environment	from	the	impacts	of	mining	and	energy	
development	while	seeking	sustainable	solutions.	For	nearly	30	years,	we	have	
fulfilled	our	mission	by	working	with	communities	and	grassroots	groups	to	reform	
government	policies,	improve	corporate	practices,	influence	investment	decisions	
and	encourage	responsible	materials	sourcing	and	consumption.	
		
Our	comments	are	informed	by	the	governor’s	mandate	to	NMED	and	the	Energy,	
Minerals,	and	Natural	Resources	Department	(EMNRD):	
	“...jointly	develop	a	statewide,	enforceable	regulatory	framework	to	secure	reductions	
in	oil	and	gas	sector	methane	emissions	and	to	prevent	waste	from	new	and	existing	
sources	and	enact	such	rules	as	soon	as	practicable.”	



		
The	issuance	of	regulations	to	reduce	emissions	is	an	important	step	on	the	path	
toward	New	Mexico’s	stated	goal	of	curbing	climate	pollution,	including	from	the	oil	
and	gas	industry.	
		
Efforts	to	stem	this	pollution	are	particularly	critical	now	because	methane--a	key	
component	of	oil	and	gas	production--is	86	times	more	damaging	to	our	climate	
than	carbon	dioxide	over	a	20-year	timeframe.1	Currently,	this	is	only	twice	as	long	
as	the	time	that	scientists	say	we	have	to	avoid	the	most	catastrophic	effects	of	
climate	change2	
		
In	addition	to	being	bad	for	the	climate,	oil	and	gas	pollution	must	be	reined	in	
because	of	its	contribution	to	the	formation	of	ozone.	It	is	well-known	that	oil	and	
gas	pollution	causes	a	range	of	health	problems,	in	particular	those	connected	with	
volatile	organic	compounds	(VOCs).3	Recent	science	also	indicates	that	methane	and	
ethane	play	a	role	in	the	formation	of	ground-level	ozone.4	
	
The	contributions	of	the	oil	and	gas	industry	to	the	formation	of	ozone	threatens	the	
health	of	the	nearly	140,000	New	Mexico	residents	who	live	within	a	half-mile	of	
active	operations—a	number	that	is	growing	as	the	state	allows	industry	to	
continue	to	expand.5		
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The	following	comments	are	underpinned	by	these	pressing	realities,	which	Earthworks	has	closely	
documented	in	oil	and	gas	fields	nationwide.	We	have	worked	with	directly	impacted	residents,	
researched	the	ability	of	state	agencies	to	oversee	the	industry	and	enforce	regulations,	and,	since	
2014,	used	Optical	Gas	Imaging	(OGI)	to	make	visible	otherwise	invisible	oil	and	gas	pollution.		
	
In	short,	our	experience	underscores	the	importance	of	having	strong	rules	to	reduce	the	harm	
caused	by	the	oil	and	gas	industry.	However,	equally	important	is	the	need	for	state	agencies	to	
have	the	resources,	staff,	and	political	will	to	enforce	rules	and,	in	so	doing,	increase	protection	for	
communities	and	the	environment.	Only	then	will	regulations	serve	their	intended	purpose	as	
mechanisms	to	hold	operators	accountable	for	the	pollution	and	harm	they	cause.6	
	
1.	Leak	detection	and	repair	(LDAR)	frequency	should	be	strengthened	
Earthworks	supports	NMED	in	setting	a	threshold	of	500	parts	per	million	(ppm)	of	hydrocarbon	
for	defining	a	"leak"	using	a	gas	detector	instrument.	We	also	appreciate	the	requirements	in	the	
draft	rule	that	operators	conduct	LDAR	quarterly	or	monthly	depending	on	the	Potential	to	Emit	
(PTE)	of	facilities.	These	thresholds	would	bring	New	Mexico	in	line	with	neighboring	Colorado--
with	a	key	exception	that	NMED	should	correct.	
	
In	late	2019,	Colorado’s	Air	Quality	Control	Commission	(AQCC)	adopted	additional	LDAR	
requirements	for	oil	and	gas	pollution	sources	within	1,000	feet	of	“occupied	areas”--defined	as	
residences,	schools,	businesses,	and	recreational	venues.	In	these	locations,	operators	will	have	to	
conduct	inspections	on	a	monthly	basis	for	any	sources	with	a	PTE	over	12	tons	per	year	(tpy).7		



NMED	should	add	to	the	draft	rule	an	inspection	requirement	for	any	wells	and	facilities	emitting	at	
(or	preferably	below)	the	12	tpy	level	that	are	located	near	occupied	areas.	As	currently	written,	
NMED	would	require	monthly	inspections	only	for	large	facilities	(i.e.,	those	used	for	boosting,	
processing,	and	transmission)	that	emit	over	25	tpy,	regardless	of	location	and	proximity	to	people	
whose	health	could	be	negatively	impacted.	



In	addition,	NMED	should	be	more	specific	with	regard	to	the	permission	for	operators	to	forego	
LDAR	activities	if	components	are	"unsafe,	difficult,	or	inaccessible	to	monitor"	and	until	it	
"becomes	feasible	to	do	so."	As	currently	worded,	this	provision	could	result	in	indefinite	delays	
and	allow	operators	to	claim	prohibitive	conditions	for	a	wide	range	of	reasons.	We	suggest	adding	
timeframes	within	which	operators	would	be	required	to	find	a	safe	way	to	access,	inspect,	and	
repair	their	polluting	equipment	and	then	adhere	to	LDAR	frequencies	in	§20.2.50.16.	



Repair	requirements	in	the	current	proposal	(§20.2.50.16(D))	give	operators	substantial	flexibility	
(7-15	days)	to	conduct	repairs	depending	on	the	leak	detection	method	used.	NMED	should	also	
base	leak	repair	schedules	on	the	size	of	the	leak,	which	determines	the	relative	volume	of	
emissions	released.		
	
This	approach	underpins	California's	Oil	and	Gas	Regulation	(COGR),	which	requires	daily	
audio/visual/olfactory	(AVO)	inspections	to	improve	the	chances	of	finding	leaks	and	recommends	
that	operators	use	OGI	as	a	screening	tool	to	find	visible	leaks,	followed	by	measurement	using	a	
gas	analyzer.8	Importantly,	COGR	establishes	compliance	periods	that,	over	time,	require	operators	
to	detect	and	repair	ever-smaller	leaks	faster;	for	example,	starting	in	January	2020,	operators	have	
5	days	to	repair	leaks	of	10,000-49,999	parts	per	million	by	volume	(ppmv)	and	2	days	to	repair	
leaks	of	50,000	ppmv.	
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As	the	MAP	recognized	in	its	technical	report,	several	studies	demonstrate	that	measured	emissions	
can	be	significantly	higher	than	what	operators	report	to	inventories.9	NMED	should	have	
independent	third	parties	conduct	independent	measurements	at	select	sites	(e.g.,	large	well	sites,	
compressor	stations,	and	processing	plants)	to	ensure	that	the	emissions	data	being	submitted	by	
operators	are	accurate.	This	would	support	both	emissions	tracking	and	enforcement	actions.	
NMED	should	pass	the	costs	of	measurement	on	to	operators	as	part	of	increased	permit	fees	
(discussed	further	below).	
	
One	option	to	conduct	emission	measurement	is	quantitative	optical	gas	imaging	(QOGI),	a	
technology	that	is	increasingly	being	deployed	in	oil	and	gas	fields	and	directly	marketed	to	
operators	and	regulators.10	Earthworks	has	significant	experience	using	QOGI,	which	is	compatible	
with	industry-standard	OGI	cameras.	The	technology	allows	for	real-time	quantification	for	any	
fairly	well-defined	point	source	that	is	not	derived	from	combusted	emissions	(e.g.,	at	unlit	flares,	
pneumatic	controllers,	and	tanks).	NMED	could	use	QOGI	technology,	or	have	third	parties	use	it,	to	
periodically	verify	the	estimates	associated	with	a	site’s	air	permits.			
	
In	addition,	NMED	could	use	a	stationary	monitoring	system	on	a	roving	basis	to	ensure	that	larger	
sources	(e.g.,	processing	facilities	and	compressor	stations)	are	operating	consistently	with	
emissions	estimates	in	permits.	Stationary	monitoring	could	include	a	mobile	monitoring	van	using		
hyperspectral	imaging,	which	can	speciate	and	quantify	a	variety	of	gasses	at	the	same	time.	Used	
by	researchers	and	regulators	in	Colorado,	this	t	ype	of	system	also	has	air	sampling	capacity	to	
detect	gasses	that	are	not	visible	through	optical	sensing.			
	
NMED	could	send	the	van	to	priority	sites	(such	as	those	which	have	received	public	complaints)	
for	a	few	days	at	a	time,	unannounced,	to	verify	regulatory	compliance	and	sample	for	air	toxics	at	
the	same	time.		The	operation	could	be	paid	for	by	a	dedicated	fund	derived	from	fines	and	
penalties	levied	on	operators	that	exceed	their	permitted	emissions	volumes.	
	
2.	Marginal	wells	should	not	be	exempt	from	pollution	control	rules	
The	current	draft	rule	does	not	apply	LDAR	requirements	to	stripper	(marginal)	wells.	NMED	is	
effectively	exempting	95%	of	operating	wells	in	New	Mexico,	the	owners	of	which	would	not	be	
required	to	detect	and	fix	leaks.	We	oppose	the	stripper	well	exemption	because	if	NMED's	goal	is	
to	reduce	emissions	and	to	have	an	enforceable	mechanism	for	doing	so,	all	active	wells	should	be	
covered	by	a	future	rule	because	all	wells	are	potential	pollution	sources.		



NMED	should	not	conflate	“low	producing”	with	“low	emitting.”	A	recent	study	documented	that	
stripper	wells	were	a	disproportionate	source	of	methane	and	VOCs	relative	to	oil	and	gas	
production.11	This	trend	was	also	noted	in	a	2016	study	on	methane	leaks		from	oil	and	gas	
operations	in	the	Marcellus	Shale	region,	which	concluded	that	conventional	wells	can	have	far	
higher	leakage	rates	than	unconventional	ones	due	to	a	greater	prevalence	of	equipment	failure	and	
maintenance	problems.12	
	
Earthworks	also	objects	to	the	threshold	for	stripper	wells	and	"low-emitting"	facilities	set	out	in	
§20.2.50.25	(i.e.,	under	15	tons	tpy	based	on	operator	PTE	estimates)	because	it	ignores	the	
potentially	significant	and	cumulative	pollution	impact	of	many	smaller	sources	at	a	single	well	site	
and	across	a	geographic	area.		
	
As	indicated	in	our	comments	on	the	MAP	report,	Earthworks	has	quantified	emissions	at	sites	in	
New	Mexico	using	the	QL320	from	Providence	Photonics,	equipment	designed	to	complement	OGI	
cameras.	Our	measurements	indicate	the	potential	for	leaks	from	even	a	single	tank	or	unlit	flare	
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that--if	left	undetected	and	unrepaired	for	weeks	or	months	on	end--could	far	exceed	the	15	tpy	
threshold	that	NMED	is	using	to	define	"small"	emissions	sources.	A	lack	of	inspection	regimes	
could,	over	time,	lead	to	both	persistent	and	numerous	leaks.		
	
In	addition,	the	15	tpy	threshold	in	§20.2.50.25	may	be	at	odds	with	the	LDAR	requirements	in	
§20.2.50.16.	The	former	section	exempts	sources	with	emissions	under	15	tpy	from	LDAR,	but	the	
latter	one	establishes	LDAR	frequencies	for	wells,	tanks,	and	facilities	that	emit	volumes	of	5-25	tpy.		
	
We	also	note	that	the	MAP	report	included	a	comment	that	the	cost	of	conducting	emissions	
surveys	at	stripper	wells	would	be	prohibitive	given	their	low	profitability.	However,	as	Earthworks	
indicated	in	our	comments	to	the	MAP	report,	the	costs	cited	were	based	on	OGI	technical	services	
for	single	sites.	Traditional	Method	21	alternatives	of	sniffer	instruments	and	soap	bubble	
assessments	could	be	far	more	affordable	options	for	leak	detection,	as	would	planned,	
comprehensive	surveys	covering	all	of	an	operator's	wells	within	a	certain	radius.		
	
Finally,	the	so-called	"emission	standards"	and	"monitoring	requirements"	for	stripper	wells	in	the	
draft	rule	do	not,	as	currently	drafted,	support	the	control	and	monitoring	of	emissions.		The	
information	NMED	seeks	(e.g.,	location,	identification	numbers,	and	operator	PTE	estimates	of	
flaring,	venting,	and	other	releases)	could	be	useful	only	to	understand	the	pollution	impact	of	
stripper	wells	and	"low	emitting"	sites	and	perhaps	for	regulatory	purposes.		



At	minimum,	NMED	should	specify	in	the	draft	rule	how	the	agency	will	use	the	information	
gathered,	for	example	to	develop	a	future	rulemaking	based	on	reducing	pollution	from	marginal	
wells	and	presumed	"low	emitting"	sites.	By	leaving	out	requirements	related	to	operator	practices	
in	the	current	draft	rule,	NMED	is	missing	a	current	opportunity	to	directly	address	pollution	from	
widespread	and	potentially	significant	emission	sources.		



3.	NMED	should	leverage	public	complaints	to	enforce	pollution	reduction	rules		
Earthworks	greatly	appreciates	NMED's	recent	issuance	of		violations	to	operators	for	their	
negligence	in	controlling	pollution	and	causing	emissions	in	excess	of	permitted	levels--actions	that	
harm	both	communities	and	the	climate.	We	have	also	appreciated	NMED's	interest	in	using	
Earthworks’	OGI	videos	and	official	complaints	as	valid	third-party	evidence	on	which	to	base	the	
agency's	enforcement	actions.	We	believe	that	public	complaints	are	an	essential	part	of	regulatory	
enforcement,	as	they	can	lead	to	actions	that	directly	reduce	pollution	while	building	trust	in	
agencies	and	improving	operator	accountability.	
	
Earthworks	has	conducted	many	of	its	own	investigations	of	oil	and	gas	pollution	in	New	Mexico.	
Between	2018-2020,	Earthworks	made	25	trips	to	6	counties	using	OGI	to	film	oil	and	gas	pollution	
caused	by	intentional	releases,	equipment	failures,	and	operator	errors	in	oil	and	gas	fields.	We	
made	over	300	visits	to	about	200	sites,	and	documented	significant	problems	at	many	wells,	
compressor	stations,	and	storage	facilities.		
	
Subsequently,	Earthworks	staff	filed	108	complaints	with	NMED,	based	on	our	OGI	findings	and	any	
odor	or	health	impacts	recorded	by	field	staff.	Nine	(8%)	of	these	complaints	resulted	in	direct	
pollution	reductions.	One	led	to	an	equipment	repair	and	one	was	connected	to	a	regulatory	
violation	issued	after	NMED	and	the	US	Environmental	Protection	Agency	(EPA)	conducted	an	
inspection.	Seven	complaints	resulted	in	unprecedented	Letters	of	Potential	Violation	issued	
directly	to	the	operators	that	gave	operators	14	days	to	demonstrate	compliance	or	be	subject	to	
further	NMED	enforcement	actions.		
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Only	a	handful	of	Earthworks’	complaints	(6,	or	nearly	6%)	generated	some	oversight	action	by	
regulators,	in	the	form	of	inspections;	however,	none	of	these	resulted	in	the	issuance	of	violations.	
About	half	(60,	or	55%)	generated	no	regulatory	action	at	all.	(The	results	of	the	remaining	31	
complaints,	or	27%,	are	pending,	as	they	were	filed	more	recently	and	were	not	closed	out	at	the	
time	of	writing.)		
	
To	improve	response	to	complaints	and	in	turn	enforcement	of	the	proposed	rules,	NMED	should	
create	a	publicly	accessible	tracking	system	for	public	complaints.	Any	community	member		should	
be	able	to	go	online	and	easily	obtain	information	about	the	oil	and	gas	facilities	that	concern	them.	
Every	time	they	file	a	complaint,	they	should	receive	a	single	tracking		number	they	can	use	to	track	
agency	inspections	and	progress	on	the	agency	investigation.	
	
In	addition,	both	the	public	and	NMED	would	benefit	from	a	map	of	complaints	with	which	to	
identify	"clusters"	of	pollution	events	and	associated	problems	(e.g.,	persistent	odors,	noise,	and	
onset	of	health	symptoms).	A	publicly	accessible	and	searchable	complaint	tool	(offering	data	views	
as	a	map	and	a	list,	as	NMED	makes	available	for	“Permitted	Sites.”	These	tools	would	help	connect	
the	reported	problems	to	specific	operators	and	facilities,	which	would	in	turn	support	
enforcement	and	accountability.		
	
Examples	of	complaints	filed	with	NMED	
In	the	last	2	years,	Earthworks’	certified	thermographers	and	field	staff	filed	6	complaints	relying	
on	OGI	of	emissions	from	Matador	Production	Company’s	Coleman	well	site	in	Eddy	County.	Using	
NMED’s	online	complaint	tool,	we	filed	6	complaints	for	an	unlit	(or	in	some	cases	a	“dirty,"	or	
improperly	combusting)	flare	and/or	venting	tanks.	For	each	complaint	filed	by	Earthworks,	the	
emissions	description	and	link	to	the	OGI	video	is	provided	below.	
	



- 11/15/19	(NMED	complaint	#:	13941):	OGI	video	captures	consistent	emissions	venting	
from	the	tank	vent	pipe.		https://youtu.be/ncLyEaYl210.		



- 4/16/19	(NMED	complaint	#	13531):	OGI	video	shows	emissions	leaking	from	the	thief	
hatches.	Visible	black	smoke	is	coming	off	the	flare	as	it	is	not	burning	efficiently.	
https://youtu.be/dFy9kc15FA8.		



- 2/15/19	(NMED	complaint	#13455):	OGI	video	shows	emissions	coming	from	an	unlit	
flare,	tank	vents,	and	leaking	thief	hatches	over	the	course	of	3	separate	days	and	5	visits.	
Workers	on	the	site	explained	that	the	auto-ignite	on	the	flare	was	broken	and	they	had	to	
bring	in	a	“man-lift”	to	manually	relight	the	flare.	When	we	discovered	the	unlit	flare	it	has	
already	been	unlit	for	several	days,	if	not	a	full	week.	The	flare	problem	was	re-lit,	but	
significant	emissions	continued	from	the	tanks	(both	from	the	vents	and	the	thief	hatches).	
https://youtu.be/u2yYXfuekDU.	



- 10/17/18	(NMED	complaint	#13318):	OGI	video	shows	emissions	on	both	Thursday,	
September	27	and	on	Friday,	September	28.	On	September	27,	OGI	video	shows	a	large	
plume	of	emissions	from	the	top	of	the	tanks.	Field	staff	called	the	emergency	number	on	
the	operator	sign	(972-371-5200)	to	alert	the	operator	of	the	emissions,	and	left	a	voicemail	
shortly	after	6:00pm	that	evening.	We	did	not	receive	a	return	call	from	Matador	
Production	Company.	We	returned	to	the	site	on	the	morning	of	Friday,	September	28	and	
documented	a	worker	opening	the	thief	hatch	without	any	kind	of	respirator	protection.	
The	OGI	video	includes	footage	of	significant	emissions	from	the	thieving:	
https://youtu.be/nflrYEhqJpQ	
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- 6/22/18	(NMED	complaint	#13137	):	OGI	video	shows	consistent	emissions	coming	from	
the	vertical	elbow	on	the	tank	vapor	release	pipe.	Earthworks	also	captured	OGI	video	and	
filed	a	complaint	for	an	unlit	flare	on	March	13	(NMED	complaint	#13024,	filed	online	on	
April	26,	2018:	https://youtu.be/QF8xwNeKSss).	The	flare	was	lit	when	we	filmed	on	June	
4,	2018.	https://youtu.be/3e8saToYFHw	



- 4/25/18	(NMED	complaint	#13024):	OGI	video	recorded	at	5:12	PM	on	3/13/18	shows	
emissions	were	coming	from	an	unlit	flare	and	from	tank	vents.	Video	recorded	at	10:50	PM	
on	3/13/18	shows	a	dense	plume	of	emissions	coming	from	the	unlit	flare	and	continuing	
emissions	from	the	tank	vents.	These	emissions	were	traveling	far	across	the	fenceline	of	
the	facility	and	out	into	the	surrounding	area.	https://youtu.be/QF8xwNeKSss	



	
Earthworks	staff	did	not	find	significant	emissions	or	any	malfunction	of	the	flare	at	the	Coleman	
site	during	our	last	round	of	fieldwork	in	early	March	2020.	On	November	4,	2019,	NMED	issued	a	
Notice	of	Violation	to	Matador	Production	Company	and	Mewbourne	Oil	Company	for	air	quality	
violations	resulting	from	failures	to	capture	emissions	and	equipment	failures,	but	of	which	
resulted	in	air	pollution.	Discussions	with	Matador,	NMED,	and	the	EPA	were	ongoing	as	of	
September	2020.		
	
Also	in	Eddy	County,	Earthworks	documented	repeat	emissions	events	at	the	Enterprise	South	
Carlsbad	compressor	station.	We	filed	7	complaints	in	2	years,	one	of	which	resulted	in	a	Letter	of	
Potential	Violation	from	NMED.	Please	find	Earthworks’	complaints	and	links	to	our	
thermographers’	OGI	videos	below.	
	



- 11/15/19	(NMED	complaint	#13940):	OGI	video	captures	a	dense	plume	of	emissions	from	
the	improperly	combusting	flare	that	is	traveling	far	across	the	facility	fenceline	and	away	
from	the	combustion	source.	Intense	venting	was	observed	from	the	tanks.	Since	April	
2018,	Earthworks	has	filed	6	complaints	with	NMED	regarding	emissions	from	this	site	
(primarily	focused	on	the	flare	operating	inefficiently	and	emissions	venting	from	the	tanks:	
https://youtu.be/t2YqQILT4tY.	



- 8/1/19:	(NMED	complaint	#13725):	OGI	video	shows	emissions	venting	off	of	several	
point	sources	at	this	large	Title	V	Major	Source.	Emissions	carry	off	site	in	a	combined	
plume	towards	a	herd	of	cattle	in	the	adjacent	land.	Since	4/25/18,	Earthworks	has	filed	4	
complaints	with	NMED	for	VOC	and	methane	emissions	from	this	site:	
https://youtu.be/e612beirkOQ.		



- 4/16/19	(NMED	complaint	#13532):	OGI	video	shows	heavy	emissions	from	the	flare	and	
emissions	venting	from	the	tank	battery:	https://youtu.be/O1HSs7Dwmew.	



- 3/18/19	(NMED	complaint	#13497):	OGI	video	shows	emissions	coming	from	a	venting	
flare,	venting	tanks	and	compressors	over	the	course	of	4	visits	over	4	days:	
https://youtu.be/9qwlSAKVAlY		



- 10/17/18	(NMED	complaint	#13320):	OGI	video	shows	significant	emissions	venting	from	
the	3	tall	skinny	stacks.	Emissions	carrying	offsite	over	neighboring	agricultural	land.	
Fieldstaff	called	Enterprise	contact	number	(281	887-2633).	Jimmy	informed	us	that	the	
facility	was	just	coming	back	on	line	and	that	the	emissions	event	was	normal	operations	
and	would	be	reported	to	NMED	under	permit	requirements.	Jimmy	put	us	in	touch	with	
on-site	managers.	On	both	Sept	27	and	Sept	28	on-site	managers	(Jeremiah	and	Blake)	came	
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to	speak	to	us	on	the	county	road,	and	indicated	that	they	were	not	authorized	to	speak	with	
us,	but	that	someone	would	follow	up	with	a	phone	call.	We	did	not	hear	back	from	any	
Enterprise	representatives:	https://youtu.be/atix6ahhUFY	



- 6/22/18	(NMED	complaint	#13139):	OGI	video	shows	emissions	from	the	tall	exposed	
flare.	The	flare	appears	to	be	burning	very	inefficiently.	OGI	video	also	shows	some	type	of	
non-point	source	emissions	at	this	compressor	station,	possibly	from	a	source	at	the	ground	
level	that	field	staff	was	not	able	to	pinpoint.	The	density	of	equipment	made	it	difficult	to	
identify	the	exact	point	source	from	the	public	road:	https://youtu.be/fnVhgTI-U34	'	



- Earthworks	captured	OGI	video	and	filed	a	complaint	for	similar	emissions	on	March	13,	
2018.	(NMED	complaint	#13023,	filed	online	on	April	26,	2018;	see	
https://youtu.be/LIJOipIgDlM).	NMED	staff	closed	the	complaint	and	concluded	that	the	
OGI		showed	“heat	from	the	flare.”	Based	on	the	findings	and	assessment	of	Earthworks’	
ITC-certified	thermographer,	the	emissions	shown	in	this	latest	OGI	video	are	not	heat.	This	
is	demonstrated	by	the	following	components	of	the	compiled	OGI	video:	



- The	plume	dissipation	into	ambient	temperature	shows	gases	dispersing	
beyond	the	heat	plume	and	into	the	air.		



- Beyond	the	heat	(which	the	OGI	shows	as	a	white	plume	around	the	exhaust	
stack)	gases	are	visible,	as	the	temperature	spot	meter	shows	a	relatively	
consistent	background	temperature	even	as	a	substantial	gas	plume	is	
visible.	These	gases	are	unburned	hydrocarbons	and	probably	also	VOCs	
that	are	escaping	combustion,	as	not	all	combustion	is	100%	efficient.	



- The	very	large	non-thermogenic	hydrocarbon	and	VOC	plume	appears	to	be	
vapors.	The	vapors	show	a	consistent	background	ambient	temperature	
which	indicates	the	presence	of	gases.	



- 4/25/18	(NMED	complaint	#13023):	There	are	many	emission	points	at	this	site	that	are	
difficult	to	pinpoint	from	the	public	road.	The	small	flare	has	a	dense	plume	of	emissions.	
There	are	emissions	from	other	combustion	sources	that	appear	to	be	compressors	and,	to	
the	right	of	those	is	a	large	source	of	emissions.	The	tall	flare	is	emitting	a	plume.	All	of	
these	emissions	are	traveling	offsite.	There	are	residential	homes	downwind.	
https://youtu.be/LIJOipIgDlM	



	
On	January	9,	2020,	NMED	issued	a	Letter	of	Potential	Violation	in	response	to	significant	emissions	
Earthworks	captured	on	OGI	video	from	an	incomplete	flare	combustion	and	from	the	stabilized	
condensate	tanks.	Enterprise	responded	on	February	9,	2020	(outside	of	the	required	14-day	
response	deadline)	and	stated	that	“the	flare	and	tank	vent	shown	in	the	FLIR	video	appeared	to	be	
operating	correctly	and	normally”	and	therefore	the	facility	is	in	compliance.	As	of	September	15,	
2020,	no	further	NMED	enforcement	actions	are	reported	on	the	NMED	methane	map.		
	
On	July	1,	2020,	NMED	issued	an	Offsite	FCE	Inspection	Report	of	the	South	Carlsbad	Compressor	
Station	based	on	offsite	inspections	on	9/27/19	and	9/30/19.	The	report	lists	three	Areas	of	
Concern	(AOCs)	relating	to	reporting,	notification	and	timely	repair,	and	does	not	recommend	any	
future	enforcement	action.	The	Offsite	FCE	Inspection	Report	states	“There	have	been	no	
enforcement	actions	in	the	last	two	years.	There	are	currently	no	active	NOV	cases	or	settlement	
agreements	for	this	facility.”	
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4.	NMED	should	make	emissions	data	and	operator	reporting	transparent	and	accessible	
NMED	has	proposed	the	ozone	reduction	rule	largely	because	significant	portions	of	New	Mexico	
could	soon	exceed	the	national	ambient	air	quality	standard	for	the	pollutant.	To	prevent	air	quality	
from	worsening	and	widespread	violations	of	federal	standards,	it	is	essential	for	New	Mexico	to	
track	pollution	increases	and	spikes	from	the	oil	and	gas	industry--which	generates	the	largest	
proportion	of	greenhouse	gases	in	the	state	(including	62%	of	methane	emissions).13	
		 		 	 	
Earthworks	appreciates	that	New	Mexico	requires	operators	to	report	their	“excess	emissions,”	or	
pollution	events	that	were	unforeseen	and	are	larger	in	volume,	rate,	or	concentration	than	
specified	in	an	air	permit	(e.g.,	from	startups	and	shutdowns,	operational	malfunction,	or	
blowdowns	to	release	pressure	in	a	system),	and	recent	efforts	to	improve	transparency	of	these	
events.14	The	pollutants	tracked	include	both	ozone	precursors	and	direct	health-harming	
pollutants	(such	as	hydrogen	sulfide	and	particulate	matter).		
	
NMED	currently	issues	updates	to	the	emissions	exceedance	reports	on	a	monthly	basis,	making	a	
12-month	rolling	report	publicly	available	on	the	Air	Quality	Bureau's	Excess	Emissions	Reporting	
webpage.15	As	of	July	31,	2020,	oil	and	gas	operators	self-reported	404	exceedances	in	Eddy	County	
and	400	in	Lea	county	in	just	the	first	7	months	of	2020.	
	
Drawing	on	the	data	in	these	exceedance	reports,	NMED	should	issue	public	notifications	of	major	
emissions	exceedances	of	oil	and	gas	pollutants	that	harm	health	and	contribute	to	the	formation	of	
ozone	every	ten	days	(the	time	period	that	operators	have	to	report	their	excess	emissions	per	
§20.2.50.12(c)(4)	of	the	draft	rule).	
	
More	frequent	preparation	of	these	reports	would	serve	three	critical	purposes:	
	
1.	Support	more	accurate	tracking	of	emissions	by	NMED.	Review	of	excess	emissions	data	reported	
by	operators	is	key	to	assessing	the	gaps	between	permitted	and	actual	pollution,	and	in	turn	the	
degree	of	progress	being	made	(or	not)	toward	the	goals	that	underpin	the	ozone	precursor	rule.	
	
2.	Facilitate	enforcement	actions	for	emissions	exceedances	that	were	preventable	and	avoidable.	
Certain	excess	emission	events	are	often	planned	and	scheduled,	in	particular	blowdowns	or	
venting	in	conjunction	with	maintenance	activities.	This	is	implied	in	§20.2.50.12(c)(4)(f)	and	(g)	
but	NMED	should	specify	which	excess	emissions	events	are	allowable	and	which	are	not.	The	
agency	should	take	enforcement	actions	in	response	to	emission	exceedances	resulting	from	
operator	error,	failure	to	maintain	equipment,	or	failure	to	take	actions	to	capture	gas	rather	than	
release	it.			
	
If	operators	continue	to	be	allowed	to	conduct	blowdowns	as	a	last	resort,	NMED	should	require	
them	to	develop	and	implement	a	notification	system	for	blowdowns	or	other	large	emissions	
and/or	noise	events	that	would	allow	sufficient	time	(e.g.,	72	hours)	for	nearby	residents	to	either	
leave	the	area	or	take	measures	to	limit	their	exposure.	Notification	(for	example	through	email	and	
local	papers)	should	be	given	to	all	residents	within,	at	minimum,	a	half-mile,	as	that	is	a	
conservative	estimate	of	the	distance	at	which	elevated	levels	of	toxic	pollution	from	oil	and	gas	
operations	can	impact	health,	according	to	peer-reviewed	studies.16	
	
3.	Providing	New	Mexicans	with	information	regarding	emissions	exceedances	that	occur	near	them	
and	may	directly	impact	their	health.	Environmental	health	research	confirms	that	large,	episodic	
emission	events	can	cause	health	impacts	immediately	or	in	as	little	as	1-2	hours,	in	part	because	
toxicity	is	determined	by	the	concentration	of	the	chemical	and	intensity	of	exposure.17	This	
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includes	the	operational	malfunctions,	startup	and	shutdown	activities,	or	blowdowns	to	release	
pressure--all	of	which	are	covered	by	NMED's	excess	emissions	reporting	requirement.	
	
5.	Higher	fines,	fees,	and	penalties	are	needed	to	ensure	enforcement	
NMED’s	Letters	of	Potential	Violation	and	significant	penalties	that	are	publicly	announced	send	a	
clear	message	that	the	state	is	entering	a	new	chapter	in	oversight	and	accountability	of	New	
Mexico’s	oil	and	gas	industry.	However,	the	unavoidable	fact	remains	that	NMED	currently	only	has	
four	oil	and	gas	air	inspectors,	none	of	whom	is	based	in	the	Permian	region	where	oil	and	gas	is	
expanding	most	rapidly.	Nor	does	NMED	employ	certified	thermographers	trained	to	operate	the	
state’s	single	OGI	camera.		
	
NMED	is	an	essential	agency,	but	simply	lacks	sufficient	oversight	resources	and	enforcement	
capacity	to	oversee	a	burgeoning	oil	and	gas	industry.	As	a	result,	New	Mexico	is	at	risk	of	even	
worse	health,	environmental,	and	climate	impacts	than	the	current	rule	attempts	to	address.	With	
40,000	active	oil	and	gas	wells	in	Eddy	and	Lea	county	alone,	operators	appear	able	to	safely	roll	
the	dice	and	assume	chances	are	good	that	they	will	fall	under	the	radar	of	NMED's	enforcement	
actions.	
	
NMED	should	take	quick	action	to	increase	operator	fines,	fees,	and	penalties	for	regulatory	
violations.	Doing	so	is	essential	to	ensure	future	enforcement	of	the	proposed	rule,	as	well	as	others	
already	on	the	books.	Expanded	agency	resources	would	help	to	level	the	playing	field	between	
frontline	communities	and	operators,	ensure	greater	public	accountability,	and	protect	the	health	of	
New	Mexicans.	Notably,	the	Oil	Conservation	Division	(OCD)	recently	updated	penalties	to	reflect	a	
more	appropriate	and	impactful	penalty	amount.	Similarly,	NMED	should	raise	the	daily	maximum	
penalty	from	$15,000	to	an	amount	that	will	offer	stronger	operator	incentives	to	avoid	violations.		
	
6.	NMED	should	track	and	evaluate	the	effectiveness	of	the	rules	
New	Mexico’s	Governor,	state	land	commissioner,	and	NMED	Secretary	have	committed	to	ensuring	
greater	accountability	and	pollution	reductions	by	the	oil	and	gas	industry.	In	addition,	New	Mexico	
recently	adopted	a	climate	plan;	among	other	issues,	it	emphasizes	the	need	to	address	pollution	
from	the	oil	and	gas	sector,	which	generates	the	largest	proportion	of	greenhouse	gases	in	the	state	
(including	62%	of	methane	emissions).18	In	early	2019,	the	Governor	issued	an	Executive	Order	
establishing	the	ambitious	goal	of	achieving	a	statewide	reduction	in	greenhouse	gas	emissions	of	
at	least	45%	by	2030,	compared	to	2005	levels.19		
	
In	order	to	track	the	effectiveness	of	these	rules	in	moving	the	industry	towards	meeting	these	
goals,	we	suggest	several	mechanisms	for	enhancing	NMED's	ability	to	track	progress.		NMED	
should	add	language	to	§20.50.2.12	C.(6)	clarifying	that	a	full	compliance	evaluation	of	all	
equipment	includes	evaluation	of	emissions	volumes	and	leaks	and	that	stripper	wells	are	subject	
to	the	full	compliance	evaluation.	
	
Under	section	§20.50.2.25	B.,	NMED	should	add	a	subsection	(4)	that	requires,	beginning	on	June	1,	
2023,	an	annual	facility	emissions	audit	in	order	to	determine	if	the	facility	still	qualifies	for	the	low	
PTE	classification.			
	
Finally,	we	suggest	that	NMED	add	language	to	§20.2.50.7	to	broaden	the	objective	of	this	rule,	
consistent	with	the	Governor’s	directive,	to	include	a	commitment	to	effective	emissions	
reductions:		“The	objective	of	this	Part	is	to	effectively	reduce	emissions,	consistent	with	state	
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and	federal	policies,	by	establishing	emission	standards	for	volatile	organic	compounds	(VOC)	
and	nitrogen	oxides	(NOx)	for	oil	and	gas	production	and	processing	sources."		
	 	 	 	 	
Thank	you	for	your	time	and	consideration	of	our	comments.	Earthworks	looks	forward	to	
continued	dialogue	with	NMED,	EMNRD,	and	the	stakeholders	whose	engagement	will	pave	the	way	
for	comprehensive	and	effective	ozone	reduction	rules	for	the	oil	and	gas	sector	in	New	Mexico.	
		
Sincerely,	



	
Bruce	Baizel	
Energy	Program	Director,	Earthworks	
PO	Box	1102	
Durango,	CO	81302	
Tel:	970-799-3552	
bruce@earthworksaction.org	
	



	
Nadia	Steinzor	
Community	Empowerment	Project	Manager	
PO	Box	149	
Willow,	NY	12495	
202-887-1872	x109	
nsteinzor@earthworks.org		
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September	15,	2020	
		
Liz	Bisbey-Kuehn	
New	Mexico	Environment	Department,	Air	Quality	Bureau	
1190	St.	Francis	Drive	
Santa	Fe,	NM	87505	
Comments	submitted	by	email	to	nm.oai@state.nm.us			
		
Dear	Ms.	Bisbey-Kuehn	and	NMED	staff:	
		
Thank	you	for	the	opportunity	to	submit	comments	on	NMED’s	draft	regulations	to	
reduce	emissions	from	the	oil	and	natural	gas	sector	(the	ozone	precursor	rule).	
Earthworks	appreciated	being	part	of	the	Methane	Advisory	Panel	(MAP)	convened	
to	guide	the	development	of	these	regulations.	
		
Earthworks	is	a	national	nonprofit	organization	committed	to	protecting	
communities	and	the	environment	from	the	impacts	of	mining	and	energy	
development	while	seeking	sustainable	solutions.	For	nearly	30	years,	we	have	
fulfilled	our	mission	by	working	with	communities	and	grassroots	groups	to	reform	
government	policies,	improve	corporate	practices,	influence	investment	decisions	
and	encourage	responsible	materials	sourcing	and	consumption.	
		
Our	comments	are	informed	by	the	governor’s	mandate	to	NMED	and	the	Energy,	
Minerals,	and	Natural	Resources	Department	(EMNRD):	
	“...jointly	develop	a	statewide,	enforceable	regulatory	framework	to	secure	reductions	
in	oil	and	gas	sector	methane	emissions	and	to	prevent	waste	from	new	and	existing	
sources	and	enact	such	rules	as	soon	as	practicable.”	


		
The	issuance	of	regulations	to	reduce	emissions	is	an	important	step	on	the	path	
toward	New	Mexico’s	stated	goal	of	curbing	climate	pollution,	including	from	the	oil	
and	gas	industry.	
		
Efforts	to	stem	this	pollution	are	particularly	critical	now	because	methane--a	key	
component	of	oil	and	gas	production--is	86	times	more	damaging	to	our	climate	
than	carbon	dioxide	over	a	20-year	timeframe.1	Currently,	this	is	only	twice	as	long	
as	the	time	that	scientists	say	we	have	to	avoid	the	most	catastrophic	effects	of	
climate	change2	
		
In	addition	to	being	bad	for	the	climate,	oil	and	gas	pollution	must	be	reined	in	
because	of	its	contribution	to	the	formation	of	ozone.	It	is	well-known	that	oil	and	
gas	pollution	causes	a	range	of	health	problems,	in	particular	those	connected	with	
volatile	organic	compounds	(VOCs).3	Recent	science	also	indicates	that	methane	and	
ethane	play	a	role	in	the	formation	of	ground-level	ozone.4	
	
The	contributions	of	the	oil	and	gas	industry	to	the	formation	of	ozone	threatens	the	
health	of	the	nearly	140,000	New	Mexico	residents	who	live	within	a	half-mile	of	
active	operations—a	number	that	is	growing	as	the	state	allows	industry	to	
continue	to	expand.5		
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The	following	comments	are	underpinned	by	these	pressing	realities,	which	Earthworks	has	closely	
documented	in	oil	and	gas	fields	nationwide.	We	have	worked	with	directly	impacted	residents,	
researched	the	ability	of	state	agencies	to	oversee	the	industry	and	enforce	regulations,	and,	since	
2014,	used	Optical	Gas	Imaging	(OGI)	to	make	visible	otherwise	invisible	oil	and	gas	pollution.		
	
In	short,	our	experience	underscores	the	importance	of	having	strong	rules	to	reduce	the	harm	
caused	by	the	oil	and	gas	industry.	However,	equally	important	is	the	need	for	state	agencies	to	
have	the	resources,	staff,	and	political	will	to	enforce	rules	and,	in	so	doing,	increase	protection	for	
communities	and	the	environment.	Only	then	will	regulations	serve	their	intended	purpose	as	
mechanisms	to	hold	operators	accountable	for	the	pollution	and	harm	they	cause.6	
	
1.	Leak	detection	and	repair	(LDAR)	frequency	should	be	strengthened	
Earthworks	supports	NMED	in	setting	a	threshold	of	500	parts	per	million	(ppm)	of	hydrocarbon	
for	defining	a	"leak"	using	a	gas	detector	instrument.	We	also	appreciate	the	requirements	in	the	
draft	rule	that	operators	conduct	LDAR	quarterly	or	monthly	depending	on	the	Potential	to	Emit	
(PTE)	of	facilities.	These	thresholds	would	bring	New	Mexico	in	line	with	neighboring	Colorado--
with	a	key	exception	that	NMED	should	correct.	
	
In	late	2019,	Colorado’s	Air	Quality	Control	Commission	(AQCC)	adopted	additional	LDAR	
requirements	for	oil	and	gas	pollution	sources	within	1,000	feet	of	“occupied	areas”--defined	as	
residences,	schools,	businesses,	and	recreational	venues.	In	these	locations,	operators	will	have	to	
conduct	inspections	on	a	monthly	basis	for	any	sources	with	a	PTE	over	12	tons	per	year	(tpy).7		


NMED	should	add	to	the	draft	rule	an	inspection	requirement	for	any	wells	and	facilities	emitting	at	
(or	preferably	below)	the	12	tpy	level	that	are	located	near	occupied	areas.	As	currently	written,	
NMED	would	require	monthly	inspections	only	for	large	facilities	(i.e.,	those	used	for	boosting,	
processing,	and	transmission)	that	emit	over	25	tpy,	regardless	of	location	and	proximity	to	people	
whose	health	could	be	negatively	impacted.	


In	addition,	NMED	should	be	more	specific	with	regard	to	the	permission	for	operators	to	forego	
LDAR	activities	if	components	are	"unsafe,	difficult,	or	inaccessible	to	monitor"	and	until	it	
"becomes	feasible	to	do	so."	As	currently	worded,	this	provision	could	result	in	indefinite	delays	
and	allow	operators	to	claim	prohibitive	conditions	for	a	wide	range	of	reasons.	We	suggest	adding	
timeframes	within	which	operators	would	be	required	to	find	a	safe	way	to	access,	inspect,	and	
repair	their	polluting	equipment	and	then	adhere	to	LDAR	frequencies	in	§20.2.50.16.	


Repair	requirements	in	the	current	proposal	(§20.2.50.16(D))	give	operators	substantial	flexibility	
(7-15	days)	to	conduct	repairs	depending	on	the	leak	detection	method	used.	NMED	should	also	
base	leak	repair	schedules	on	the	size	of	the	leak,	which	determines	the	relative	volume	of	
emissions	released.		
	
This	approach	underpins	California's	Oil	and	Gas	Regulation	(COGR),	which	requires	daily	
audio/visual/olfactory	(AVO)	inspections	to	improve	the	chances	of	finding	leaks	and	recommends	
that	operators	use	OGI	as	a	screening	tool	to	find	visible	leaks,	followed	by	measurement	using	a	
gas	analyzer.8	Importantly,	COGR	establishes	compliance	periods	that,	over	time,	require	operators	
to	detect	and	repair	ever-smaller	leaks	faster;	for	example,	starting	in	January	2020,	operators	have	
5	days	to	repair	leaks	of	10,000-49,999	parts	per	million	by	volume	(ppmv)	and	2	days	to	repair	
leaks	of	50,000	ppmv.	
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As	the	MAP	recognized	in	its	technical	report,	several	studies	demonstrate	that	measured	emissions	
can	be	significantly	higher	than	what	operators	report	to	inventories.9	NMED	should	have	
independent	third	parties	conduct	independent	measurements	at	select	sites	(e.g.,	large	well	sites,	
compressor	stations,	and	processing	plants)	to	ensure	that	the	emissions	data	being	submitted	by	
operators	are	accurate.	This	would	support	both	emissions	tracking	and	enforcement	actions.	
NMED	should	pass	the	costs	of	measurement	on	to	operators	as	part	of	increased	permit	fees	
(discussed	further	below).	
	
One	option	to	conduct	emission	measurement	is	quantitative	optical	gas	imaging	(QOGI),	a	
technology	that	is	increasingly	being	deployed	in	oil	and	gas	fields	and	directly	marketed	to	
operators	and	regulators.10	Earthworks	has	significant	experience	using	QOGI,	which	is	compatible	
with	industry-standard	OGI	cameras.	The	technology	allows	for	real-time	quantification	for	any	
fairly	well-defined	point	source	that	is	not	derived	from	combusted	emissions	(e.g.,	at	unlit	flares,	
pneumatic	controllers,	and	tanks).	NMED	could	use	QOGI	technology,	or	have	third	parties	use	it,	to	
periodically	verify	the	estimates	associated	with	a	site’s	air	permits.			
	
In	addition,	NMED	could	use	a	stationary	monitoring	system	on	a	roving	basis	to	ensure	that	larger	
sources	(e.g.,	processing	facilities	and	compressor	stations)	are	operating	consistently	with	
emissions	estimates	in	permits.	Stationary	monitoring	could	include	a	mobile	monitoring	van	using		
hyperspectral	imaging,	which	can	speciate	and	quantify	a	variety	of	gasses	at	the	same	time.	Used	
by	researchers	and	regulators	in	Colorado,	this	t	ype	of	system	also	has	air	sampling	capacity	to	
detect	gasses	that	are	not	visible	through	optical	sensing.			
	
NMED	could	send	the	van	to	priority	sites	(such	as	those	which	have	received	public	complaints)	
for	a	few	days	at	a	time,	unannounced,	to	verify	regulatory	compliance	and	sample	for	air	toxics	at	
the	same	time.		The	operation	could	be	paid	for	by	a	dedicated	fund	derived	from	fines	and	
penalties	levied	on	operators	that	exceed	their	permitted	emissions	volumes.	
	
2.	Marginal	wells	should	not	be	exempt	from	pollution	control	rules	
The	current	draft	rule	does	not	apply	LDAR	requirements	to	stripper	(marginal)	wells.	NMED	is	
effectively	exempting	95%	of	operating	wells	in	New	Mexico,	the	owners	of	which	would	not	be	
required	to	detect	and	fix	leaks.	We	oppose	the	stripper	well	exemption	because	if	NMED's	goal	is	
to	reduce	emissions	and	to	have	an	enforceable	mechanism	for	doing	so,	all	active	wells	should	be	
covered	by	a	future	rule	because	all	wells	are	potential	pollution	sources.		


NMED	should	not	conflate	“low	producing”	with	“low	emitting.”	A	recent	study	documented	that	
stripper	wells	were	a	disproportionate	source	of	methane	and	VOCs	relative	to	oil	and	gas	
production.11	This	trend	was	also	noted	in	a	2016	study	on	methane	leaks		from	oil	and	gas	
operations	in	the	Marcellus	Shale	region,	which	concluded	that	conventional	wells	can	have	far	
higher	leakage	rates	than	unconventional	ones	due	to	a	greater	prevalence	of	equipment	failure	and	
maintenance	problems.12	
	
Earthworks	also	objects	to	the	threshold	for	stripper	wells	and	"low-emitting"	facilities	set	out	in	
§20.2.50.25	(i.e.,	under	15	tons	tpy	based	on	operator	PTE	estimates)	because	it	ignores	the	
potentially	significant	and	cumulative	pollution	impact	of	many	smaller	sources	at	a	single	well	site	
and	across	a	geographic	area.		
	
As	indicated	in	our	comments	on	the	MAP	report,	Earthworks	has	quantified	emissions	at	sites	in	
New	Mexico	using	the	QL320	from	Providence	Photonics,	equipment	designed	to	complement	OGI	
cameras.	Our	measurements	indicate	the	potential	for	leaks	from	even	a	single	tank	or	unlit	flare	
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that--if	left	undetected	and	unrepaired	for	weeks	or	months	on	end--could	far	exceed	the	15	tpy	
threshold	that	NMED	is	using	to	define	"small"	emissions	sources.	A	lack	of	inspection	regimes	
could,	over	time,	lead	to	both	persistent	and	numerous	leaks.		
	
In	addition,	the	15	tpy	threshold	in	§20.2.50.25	may	be	at	odds	with	the	LDAR	requirements	in	
§20.2.50.16.	The	former	section	exempts	sources	with	emissions	under	15	tpy	from	LDAR,	but	the	
latter	one	establishes	LDAR	frequencies	for	wells,	tanks,	and	facilities	that	emit	volumes	of	5-25	tpy.		
	
We	also	note	that	the	MAP	report	included	a	comment	that	the	cost	of	conducting	emissions	
surveys	at	stripper	wells	would	be	prohibitive	given	their	low	profitability.	However,	as	Earthworks	
indicated	in	our	comments	to	the	MAP	report,	the	costs	cited	were	based	on	OGI	technical	services	
for	single	sites.	Traditional	Method	21	alternatives	of	sniffer	instruments	and	soap	bubble	
assessments	could	be	far	more	affordable	options	for	leak	detection,	as	would	planned,	
comprehensive	surveys	covering	all	of	an	operator's	wells	within	a	certain	radius.		
	
Finally,	the	so-called	"emission	standards"	and	"monitoring	requirements"	for	stripper	wells	in	the	
draft	rule	do	not,	as	currently	drafted,	support	the	control	and	monitoring	of	emissions.		The	
information	NMED	seeks	(e.g.,	location,	identification	numbers,	and	operator	PTE	estimates	of	
flaring,	venting,	and	other	releases)	could	be	useful	only	to	understand	the	pollution	impact	of	
stripper	wells	and	"low	emitting"	sites	and	perhaps	for	regulatory	purposes.		


At	minimum,	NMED	should	specify	in	the	draft	rule	how	the	agency	will	use	the	information	
gathered,	for	example	to	develop	a	future	rulemaking	based	on	reducing	pollution	from	marginal	
wells	and	presumed	"low	emitting"	sites.	By	leaving	out	requirements	related	to	operator	practices	
in	the	current	draft	rule,	NMED	is	missing	a	current	opportunity	to	directly	address	pollution	from	
widespread	and	potentially	significant	emission	sources.		


3.	NMED	should	leverage	public	complaints	to	enforce	pollution	reduction	rules		
Earthworks	greatly	appreciates	NMED's	recent	issuance	of		violations	to	operators	for	their	
negligence	in	controlling	pollution	and	causing	emissions	in	excess	of	permitted	levels--actions	that	
harm	both	communities	and	the	climate.	We	have	also	appreciated	NMED's	interest	in	using	
Earthworks’	OGI	videos	and	official	complaints	as	valid	third-party	evidence	on	which	to	base	the	
agency's	enforcement	actions.	We	believe	that	public	complaints	are	an	essential	part	of	regulatory	
enforcement,	as	they	can	lead	to	actions	that	directly	reduce	pollution	while	building	trust	in	
agencies	and	improving	operator	accountability.	
	
Earthworks	has	conducted	many	of	its	own	investigations	of	oil	and	gas	pollution	in	New	Mexico.	
Between	2018-2020,	Earthworks	made	25	trips	to	6	counties	using	OGI	to	film	oil	and	gas	pollution	
caused	by	intentional	releases,	equipment	failures,	and	operator	errors	in	oil	and	gas	fields.	We	
made	over	300	visits	to	about	200	sites,	and	documented	significant	problems	at	many	wells,	
compressor	stations,	and	storage	facilities.		
	
Subsequently,	Earthworks	staff	filed	108	complaints	with	NMED,	based	on	our	OGI	findings	and	any	
odor	or	health	impacts	recorded	by	field	staff.	Nine	(8%)	of	these	complaints	resulted	in	direct	
pollution	reductions.	One	led	to	an	equipment	repair	and	one	was	connected	to	a	regulatory	
violation	issued	after	NMED	and	the	US	Environmental	Protection	Agency	(EPA)	conducted	an	
inspection.	Seven	complaints	resulted	in	unprecedented	Letters	of	Potential	Violation	issued	
directly	to	the	operators	that	gave	operators	14	days	to	demonstrate	compliance	or	be	subject	to	
further	NMED	enforcement	actions.		
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Only	a	handful	of	Earthworks’	complaints	(6,	or	nearly	6%)	generated	some	oversight	action	by	
regulators,	in	the	form	of	inspections;	however,	none	of	these	resulted	in	the	issuance	of	violations.	
About	half	(60,	or	55%)	generated	no	regulatory	action	at	all.	(The	results	of	the	remaining	31	
complaints,	or	27%,	are	pending,	as	they	were	filed	more	recently	and	were	not	closed	out	at	the	
time	of	writing.)		
	
To	improve	response	to	complaints	and	in	turn	enforcement	of	the	proposed	rules,	NMED	should	
create	a	publicly	accessible	tracking	system	for	public	complaints.	Any	community	member		should	
be	able	to	go	online	and	easily	obtain	information	about	the	oil	and	gas	facilities	that	concern	them.	
Every	time	they	file	a	complaint,	they	should	receive	a	single	tracking		number	they	can	use	to	track	
agency	inspections	and	progress	on	the	agency	investigation.	
	
In	addition,	both	the	public	and	NMED	would	benefit	from	a	map	of	complaints	with	which	to	
identify	"clusters"	of	pollution	events	and	associated	problems	(e.g.,	persistent	odors,	noise,	and	
onset	of	health	symptoms).	A	publicly	accessible	and	searchable	complaint	tool	(offering	data	views	
as	a	map	and	a	list,	as	NMED	makes	available	for	“Permitted	Sites.”	These	tools	would	help	connect	
the	reported	problems	to	specific	operators	and	facilities,	which	would	in	turn	support	
enforcement	and	accountability.		
	
Examples	of	complaints	filed	with	NMED	
In	the	last	2	years,	Earthworks’	certified	thermographers	and	field	staff	filed	6	complaints	relying	
on	OGI	of	emissions	from	Matador	Production	Company’s	Coleman	well	site	in	Eddy	County.	Using	
NMED’s	online	complaint	tool,	we	filed	6	complaints	for	an	unlit	(or	in	some	cases	a	“dirty,"	or	
improperly	combusting)	flare	and/or	venting	tanks.	For	each	complaint	filed	by	Earthworks,	the	
emissions	description	and	link	to	the	OGI	video	is	provided	below.	
	


- 11/15/19	(NMED	complaint	#:	13941):	OGI	video	captures	consistent	emissions	venting	
from	the	tank	vent	pipe.		https://youtu.be/ncLyEaYl210.		


- 4/16/19	(NMED	complaint	#	13531):	OGI	video	shows	emissions	leaking	from	the	thief	
hatches.	Visible	black	smoke	is	coming	off	the	flare	as	it	is	not	burning	efficiently.	
https://youtu.be/dFy9kc15FA8.		


- 2/15/19	(NMED	complaint	#13455):	OGI	video	shows	emissions	coming	from	an	unlit	
flare,	tank	vents,	and	leaking	thief	hatches	over	the	course	of	3	separate	days	and	5	visits.	
Workers	on	the	site	explained	that	the	auto-ignite	on	the	flare	was	broken	and	they	had	to	
bring	in	a	“man-lift”	to	manually	relight	the	flare.	When	we	discovered	the	unlit	flare	it	has	
already	been	unlit	for	several	days,	if	not	a	full	week.	The	flare	problem	was	re-lit,	but	
significant	emissions	continued	from	the	tanks	(both	from	the	vents	and	the	thief	hatches).	
https://youtu.be/u2yYXfuekDU.	


- 10/17/18	(NMED	complaint	#13318):	OGI	video	shows	emissions	on	both	Thursday,	
September	27	and	on	Friday,	September	28.	On	September	27,	OGI	video	shows	a	large	
plume	of	emissions	from	the	top	of	the	tanks.	Field	staff	called	the	emergency	number	on	
the	operator	sign	(972-371-5200)	to	alert	the	operator	of	the	emissions,	and	left	a	voicemail	
shortly	after	6:00pm	that	evening.	We	did	not	receive	a	return	call	from	Matador	
Production	Company.	We	returned	to	the	site	on	the	morning	of	Friday,	September	28	and	
documented	a	worker	opening	the	thief	hatch	without	any	kind	of	respirator	protection.	
The	OGI	video	includes	footage	of	significant	emissions	from	the	thieving:	
https://youtu.be/nflrYEhqJpQ	
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- 6/22/18	(NMED	complaint	#13137	):	OGI	video	shows	consistent	emissions	coming	from	
the	vertical	elbow	on	the	tank	vapor	release	pipe.	Earthworks	also	captured	OGI	video	and	
filed	a	complaint	for	an	unlit	flare	on	March	13	(NMED	complaint	#13024,	filed	online	on	
April	26,	2018:	https://youtu.be/QF8xwNeKSss).	The	flare	was	lit	when	we	filmed	on	June	
4,	2018.	https://youtu.be/3e8saToYFHw	


- 4/25/18	(NMED	complaint	#13024):	OGI	video	recorded	at	5:12	PM	on	3/13/18	shows	
emissions	were	coming	from	an	unlit	flare	and	from	tank	vents.	Video	recorded	at	10:50	PM	
on	3/13/18	shows	a	dense	plume	of	emissions	coming	from	the	unlit	flare	and	continuing	
emissions	from	the	tank	vents.	These	emissions	were	traveling	far	across	the	fenceline	of	
the	facility	and	out	into	the	surrounding	area.	https://youtu.be/QF8xwNeKSss	


	
Earthworks	staff	did	not	find	significant	emissions	or	any	malfunction	of	the	flare	at	the	Coleman	
site	during	our	last	round	of	fieldwork	in	early	March	2020.	On	November	4,	2019,	NMED	issued	a	
Notice	of	Violation	to	Matador	Production	Company	and	Mewbourne	Oil	Company	for	air	quality	
violations	resulting	from	failures	to	capture	emissions	and	equipment	failures,	but	of	which	
resulted	in	air	pollution.	Discussions	with	Matador,	NMED,	and	the	EPA	were	ongoing	as	of	
September	2020.		
	
Also	in	Eddy	County,	Earthworks	documented	repeat	emissions	events	at	the	Enterprise	South	
Carlsbad	compressor	station.	We	filed	7	complaints	in	2	years,	one	of	which	resulted	in	a	Letter	of	
Potential	Violation	from	NMED.	Please	find	Earthworks’	complaints	and	links	to	our	
thermographers’	OGI	videos	below.	
	


- 11/15/19	(NMED	complaint	#13940):	OGI	video	captures	a	dense	plume	of	emissions	from	
the	improperly	combusting	flare	that	is	traveling	far	across	the	facility	fenceline	and	away	
from	the	combustion	source.	Intense	venting	was	observed	from	the	tanks.	Since	April	
2018,	Earthworks	has	filed	6	complaints	with	NMED	regarding	emissions	from	this	site	
(primarily	focused	on	the	flare	operating	inefficiently	and	emissions	venting	from	the	tanks:	
https://youtu.be/t2YqQILT4tY.	


- 8/1/19:	(NMED	complaint	#13725):	OGI	video	shows	emissions	venting	off	of	several	
point	sources	at	this	large	Title	V	Major	Source.	Emissions	carry	off	site	in	a	combined	
plume	towards	a	herd	of	cattle	in	the	adjacent	land.	Since	4/25/18,	Earthworks	has	filed	4	
complaints	with	NMED	for	VOC	and	methane	emissions	from	this	site:	
https://youtu.be/e612beirkOQ.		


- 4/16/19	(NMED	complaint	#13532):	OGI	video	shows	heavy	emissions	from	the	flare	and	
emissions	venting	from	the	tank	battery:	https://youtu.be/O1HSs7Dwmew.	


- 3/18/19	(NMED	complaint	#13497):	OGI	video	shows	emissions	coming	from	a	venting	
flare,	venting	tanks	and	compressors	over	the	course	of	4	visits	over	4	days:	
https://youtu.be/9qwlSAKVAlY		


- 10/17/18	(NMED	complaint	#13320):	OGI	video	shows	significant	emissions	venting	from	
the	3	tall	skinny	stacks.	Emissions	carrying	offsite	over	neighboring	agricultural	land.	
Fieldstaff	called	Enterprise	contact	number	(281	887-2633).	Jimmy	informed	us	that	the	
facility	was	just	coming	back	on	line	and	that	the	emissions	event	was	normal	operations	
and	would	be	reported	to	NMED	under	permit	requirements.	Jimmy	put	us	in	touch	with	
on-site	managers.	On	both	Sept	27	and	Sept	28	on-site	managers	(Jeremiah	and	Blake)	came	
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to	speak	to	us	on	the	county	road,	and	indicated	that	they	were	not	authorized	to	speak	with	
us,	but	that	someone	would	follow	up	with	a	phone	call.	We	did	not	hear	back	from	any	
Enterprise	representatives:	https://youtu.be/atix6ahhUFY	


- 6/22/18	(NMED	complaint	#13139):	OGI	video	shows	emissions	from	the	tall	exposed	
flare.	The	flare	appears	to	be	burning	very	inefficiently.	OGI	video	also	shows	some	type	of	
non-point	source	emissions	at	this	compressor	station,	possibly	from	a	source	at	the	ground	
level	that	field	staff	was	not	able	to	pinpoint.	The	density	of	equipment	made	it	difficult	to	
identify	the	exact	point	source	from	the	public	road:	https://youtu.be/fnVhgTI-U34	'	


- Earthworks	captured	OGI	video	and	filed	a	complaint	for	similar	emissions	on	March	13,	
2018.	(NMED	complaint	#13023,	filed	online	on	April	26,	2018;	see	
https://youtu.be/LIJOipIgDlM).	NMED	staff	closed	the	complaint	and	concluded	that	the	
OGI		showed	“heat	from	the	flare.”	Based	on	the	findings	and	assessment	of	Earthworks’	
ITC-certified	thermographer,	the	emissions	shown	in	this	latest	OGI	video	are	not	heat.	This	
is	demonstrated	by	the	following	components	of	the	compiled	OGI	video:	


- The	plume	dissipation	into	ambient	temperature	shows	gases	dispersing	
beyond	the	heat	plume	and	into	the	air.		


- Beyond	the	heat	(which	the	OGI	shows	as	a	white	plume	around	the	exhaust	
stack)	gases	are	visible,	as	the	temperature	spot	meter	shows	a	relatively	
consistent	background	temperature	even	as	a	substantial	gas	plume	is	
visible.	These	gases	are	unburned	hydrocarbons	and	probably	also	VOCs	
that	are	escaping	combustion,	as	not	all	combustion	is	100%	efficient.	


- The	very	large	non-thermogenic	hydrocarbon	and	VOC	plume	appears	to	be	
vapors.	The	vapors	show	a	consistent	background	ambient	temperature	
which	indicates	the	presence	of	gases.	


- 4/25/18	(NMED	complaint	#13023):	There	are	many	emission	points	at	this	site	that	are	
difficult	to	pinpoint	from	the	public	road.	The	small	flare	has	a	dense	plume	of	emissions.	
There	are	emissions	from	other	combustion	sources	that	appear	to	be	compressors	and,	to	
the	right	of	those	is	a	large	source	of	emissions.	The	tall	flare	is	emitting	a	plume.	All	of	
these	emissions	are	traveling	offsite.	There	are	residential	homes	downwind.	
https://youtu.be/LIJOipIgDlM	


	
On	January	9,	2020,	NMED	issued	a	Letter	of	Potential	Violation	in	response	to	significant	emissions	
Earthworks	captured	on	OGI	video	from	an	incomplete	flare	combustion	and	from	the	stabilized	
condensate	tanks.	Enterprise	responded	on	February	9,	2020	(outside	of	the	required	14-day	
response	deadline)	and	stated	that	“the	flare	and	tank	vent	shown	in	the	FLIR	video	appeared	to	be	
operating	correctly	and	normally”	and	therefore	the	facility	is	in	compliance.	As	of	September	15,	
2020,	no	further	NMED	enforcement	actions	are	reported	on	the	NMED	methane	map.		
	
On	July	1,	2020,	NMED	issued	an	Offsite	FCE	Inspection	Report	of	the	South	Carlsbad	Compressor	
Station	based	on	offsite	inspections	on	9/27/19	and	9/30/19.	The	report	lists	three	Areas	of	
Concern	(AOCs)	relating	to	reporting,	notification	and	timely	repair,	and	does	not	recommend	any	
future	enforcement	action.	The	Offsite	FCE	Inspection	Report	states	“There	have	been	no	
enforcement	actions	in	the	last	two	years.	There	are	currently	no	active	NOV	cases	or	settlement	
agreements	for	this	facility.”	
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4.	NMED	should	make	emissions	data	and	operator	reporting	transparent	and	accessible	
NMED	has	proposed	the	ozone	reduction	rule	largely	because	significant	portions	of	New	Mexico	
could	soon	exceed	the	national	ambient	air	quality	standard	for	the	pollutant.	To	prevent	air	quality	
from	worsening	and	widespread	violations	of	federal	standards,	it	is	essential	for	New	Mexico	to	
track	pollution	increases	and	spikes	from	the	oil	and	gas	industry--which	generates	the	largest	
proportion	of	greenhouse	gases	in	the	state	(including	62%	of	methane	emissions).13	
		 		 	 	
Earthworks	appreciates	that	New	Mexico	requires	operators	to	report	their	“excess	emissions,”	or	
pollution	events	that	were	unforeseen	and	are	larger	in	volume,	rate,	or	concentration	than	
specified	in	an	air	permit	(e.g.,	from	startups	and	shutdowns,	operational	malfunction,	or	
blowdowns	to	release	pressure	in	a	system),	and	recent	efforts	to	improve	transparency	of	these	
events.14	The	pollutants	tracked	include	both	ozone	precursors	and	direct	health-harming	
pollutants	(such	as	hydrogen	sulfide	and	particulate	matter).		
	
NMED	currently	issues	updates	to	the	emissions	exceedance	reports	on	a	monthly	basis,	making	a	
12-month	rolling	report	publicly	available	on	the	Air	Quality	Bureau's	Excess	Emissions	Reporting	
webpage.15	As	of	July	31,	2020,	oil	and	gas	operators	self-reported	404	exceedances	in	Eddy	County	
and	400	in	Lea	county	in	just	the	first	7	months	of	2020.	
	
Drawing	on	the	data	in	these	exceedance	reports,	NMED	should	issue	public	notifications	of	major	
emissions	exceedances	of	oil	and	gas	pollutants	that	harm	health	and	contribute	to	the	formation	of	
ozone	every	ten	days	(the	time	period	that	operators	have	to	report	their	excess	emissions	per	
§20.2.50.12(c)(4)	of	the	draft	rule).	
	
More	frequent	preparation	of	these	reports	would	serve	three	critical	purposes:	
	
1.	Support	more	accurate	tracking	of	emissions	by	NMED.	Review	of	excess	emissions	data	reported	
by	operators	is	key	to	assessing	the	gaps	between	permitted	and	actual	pollution,	and	in	turn	the	
degree	of	progress	being	made	(or	not)	toward	the	goals	that	underpin	the	ozone	precursor	rule.	
	
2.	Facilitate	enforcement	actions	for	emissions	exceedances	that	were	preventable	and	avoidable.	
Certain	excess	emission	events	are	often	planned	and	scheduled,	in	particular	blowdowns	or	
venting	in	conjunction	with	maintenance	activities.	This	is	implied	in	§20.2.50.12(c)(4)(f)	and	(g)	
but	NMED	should	specify	which	excess	emissions	events	are	allowable	and	which	are	not.	The	
agency	should	take	enforcement	actions	in	response	to	emission	exceedances	resulting	from	
operator	error,	failure	to	maintain	equipment,	or	failure	to	take	actions	to	capture	gas	rather	than	
release	it.			
	
If	operators	continue	to	be	allowed	to	conduct	blowdowns	as	a	last	resort,	NMED	should	require	
them	to	develop	and	implement	a	notification	system	for	blowdowns	or	other	large	emissions	
and/or	noise	events	that	would	allow	sufficient	time	(e.g.,	72	hours)	for	nearby	residents	to	either	
leave	the	area	or	take	measures	to	limit	their	exposure.	Notification	(for	example	through	email	and	
local	papers)	should	be	given	to	all	residents	within,	at	minimum,	a	half-mile,	as	that	is	a	
conservative	estimate	of	the	distance	at	which	elevated	levels	of	toxic	pollution	from	oil	and	gas	
operations	can	impact	health,	according	to	peer-reviewed	studies.16	
	
3.	Providing	New	Mexicans	with	information	regarding	emissions	exceedances	that	occur	near	them	
and	may	directly	impact	their	health.	Environmental	health	research	confirms	that	large,	episodic	
emission	events	can	cause	health	impacts	immediately	or	in	as	little	as	1-2	hours,	in	part	because	
toxicity	is	determined	by	the	concentration	of	the	chemical	and	intensity	of	exposure.17	This	
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includes	the	operational	malfunctions,	startup	and	shutdown	activities,	or	blowdowns	to	release	
pressure--all	of	which	are	covered	by	NMED's	excess	emissions	reporting	requirement.	
	
5.	Higher	fines,	fees,	and	penalties	are	needed	to	ensure	enforcement	
NMED’s	Letters	of	Potential	Violation	and	significant	penalties	that	are	publicly	announced	send	a	
clear	message	that	the	state	is	entering	a	new	chapter	in	oversight	and	accountability	of	New	
Mexico’s	oil	and	gas	industry.	However,	the	unavoidable	fact	remains	that	NMED	currently	only	has	
four	oil	and	gas	air	inspectors,	none	of	whom	is	based	in	the	Permian	region	where	oil	and	gas	is	
expanding	most	rapidly.	Nor	does	NMED	employ	certified	thermographers	trained	to	operate	the	
state’s	single	OGI	camera.		
	
NMED	is	an	essential	agency,	but	simply	lacks	sufficient	oversight	resources	and	enforcement	
capacity	to	oversee	a	burgeoning	oil	and	gas	industry.	As	a	result,	New	Mexico	is	at	risk	of	even	
worse	health,	environmental,	and	climate	impacts	than	the	current	rule	attempts	to	address.	With	
40,000	active	oil	and	gas	wells	in	Eddy	and	Lea	county	alone,	operators	appear	able	to	safely	roll	
the	dice	and	assume	chances	are	good	that	they	will	fall	under	the	radar	of	NMED's	enforcement	
actions.	
	
NMED	should	take	quick	action	to	increase	operator	fines,	fees,	and	penalties	for	regulatory	
violations.	Doing	so	is	essential	to	ensure	future	enforcement	of	the	proposed	rule,	as	well	as	others	
already	on	the	books.	Expanded	agency	resources	would	help	to	level	the	playing	field	between	
frontline	communities	and	operators,	ensure	greater	public	accountability,	and	protect	the	health	of	
New	Mexicans.	Notably,	the	Oil	Conservation	Division	(OCD)	recently	updated	penalties	to	reflect	a	
more	appropriate	and	impactful	penalty	amount.	Similarly,	NMED	should	raise	the	daily	maximum	
penalty	from	$15,000	to	an	amount	that	will	offer	stronger	operator	incentives	to	avoid	violations.		
	
6.	NMED	should	track	and	evaluate	the	effectiveness	of	the	rules	
New	Mexico’s	Governor,	state	land	commissioner,	and	NMED	Secretary	have	committed	to	ensuring	
greater	accountability	and	pollution	reductions	by	the	oil	and	gas	industry.	In	addition,	New	Mexico	
recently	adopted	a	climate	plan;	among	other	issues,	it	emphasizes	the	need	to	address	pollution	
from	the	oil	and	gas	sector,	which	generates	the	largest	proportion	of	greenhouse	gases	in	the	state	
(including	62%	of	methane	emissions).18	In	early	2019,	the	Governor	issued	an	Executive	Order	
establishing	the	ambitious	goal	of	achieving	a	statewide	reduction	in	greenhouse	gas	emissions	of	
at	least	45%	by	2030,	compared	to	2005	levels.19		
	
In	order	to	track	the	effectiveness	of	these	rules	in	moving	the	industry	towards	meeting	these	
goals,	we	suggest	several	mechanisms	for	enhancing	NMED's	ability	to	track	progress.		NMED	
should	add	language	to	§20.50.2.12	C.(6)	clarifying	that	a	full	compliance	evaluation	of	all	
equipment	includes	evaluation	of	emissions	volumes	and	leaks	and	that	stripper	wells	are	subject	
to	the	full	compliance	evaluation.	
	
Under	section	§20.50.2.25	B.,	NMED	should	add	a	subsection	(4)	that	requires,	beginning	on	June	1,	
2023,	an	annual	facility	emissions	audit	in	order	to	determine	if	the	facility	still	qualifies	for	the	low	
PTE	classification.			
	
Finally,	we	suggest	that	NMED	add	language	to	§20.2.50.7	to	broaden	the	objective	of	this	rule,	
consistent	with	the	Governor’s	directive,	to	include	a	commitment	to	effective	emissions	
reductions:		“The	objective	of	this	Part	is	to	effectively	reduce	emissions,	consistent	with	state	
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and	federal	policies,	by	establishing	emission	standards	for	volatile	organic	compounds	(VOC)	
and	nitrogen	oxides	(NOx)	for	oil	and	gas	production	and	processing	sources."		
	 	 	 	 	
Thank	you	for	your	time	and	consideration	of	our	comments.	Earthworks	looks	forward	to	
continued	dialogue	with	NMED,	EMNRD,	and	the	stakeholders	whose	engagement	will	pave	the	way	
for	comprehensive	and	effective	ozone	reduction	rules	for	the	oil	and	gas	sector	in	New	Mexico.	
		
Sincerely,	


	
Bruce	Baizel	
Energy	Program	Director,	Earthworks	
PO	Box	1102	
Durango,	CO	81302	
Tel:	970-799-3552	
bruce@earthworksaction.org	
	


	
Nadia	Steinzor	
Community	Empowerment	Project	Manager	
PO	Box	149	
Willow,	NY	12495	
202-887-1872	x109	
nsteinzor@earthworks.org		
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From: Methanestrategy, NM, NMENV
To: Kuehn, Elizabeth, NMENV
Subject: Fw: [EXT] Public Comment on Methane Rule from NM Public Health Association
Date: Friday, September 4, 2020 10:39:21 AM


From: New Mexico Public Health Association <nmpha.mail@gmail.com>
Sent: Wednesday, August 26, 2020 4:41 PM
To: Methanestrategy, NM, NMENV
Cc: Melissa Ontiveros; shelley.mann-lev@nmpha.org; vrangel@nmcf.org
Subject: [EXT] Public Comment on Methane Rule from NM Public Health Association
 
Please do everything possible to close the loopholes in the proposed rule that would
exclude 95% of existing wells. New Mexico needs stronger methane rules to ensure that we
protect our communities and the world's climate.


According to the EPA, in addition to climate effects, methane leaks from the oil and gas industry
pose health risks to surrounding communities. When methane escapes from the oil and gas sector, it
comes with other hitchhiker air pollutants like benzene, hydrogen sulfide, formaldehyde, toluene,
and xylene. These ozone-forming pollutants can trigger life-threatening asthma attacks, aggravate
respiratory conditions, and also, increase a person’s risk of developing cancer.


 “Methane is the main component of natural gas – the energy resource used to generate about 1/3
of our nation’s electricity and an important industrial, commercial and residential energy source. But
the lack of oversight of New Mexico’s oil and gas industry has resulted in a substantial waste of an
important domestic energy resource and needless pollution that threatens the climate and public
health. Our analysis of recent peer-reviewed methane research and other data sources reveals that
intentional emissions (venting), equipment leaks and other unintentional sources (fugitive
emissions), and the combustion of gas (flaring) results in New Mexico’s oil and gas operators
emitting 570,000 tons of methane every year – equivalent to the climate impact of approximately 12
coal-fired power plants. A 2015 study using NASA airborne technology found that in New Mexico’s
San Juan Basin, high emitting sites make up nearly half of the region’s total point source emissions
(Frankenberg et al). Another 2015 study found high methane emissions in the Four Corners Region
using an aircraft balance method and concluded that oil and gas emissions were likely the largest
source (Smith et al).”(https://www.edf.org/sites/default/files/new-mexico-methane-analysis.pdf)


The New Mexico Public Health Association acknowledges that ground level ozone , is harmful to
human health and damaging to the environment and property, and supports governor Michelle
Lujan Grisham's 2019 “climate strategy,” which she signed as an executive order compelling state
regulators to craft a rule that would reduce the amount of ozone ejected into the atmosphere
above New Mexico. The proposed rule does NOT fulfill this objective. Please modify it to ensure the
order is met.


Respectfully,


Shelley Mann-Lev and Melissa Ontiveros, Co-Presidents


New Mexico Public Health Association
Email: nmpha.mail@gmail.com
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From: NMOAI, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: [EXT] Public Comment to the NMED
Date: Thursday, September 17, 2020 7:26:14 AM
Attachments: NMED Comment from YUCCA NM re Methane.pdf


From: YUCCA <yucca@earthcarenm.org>
Sent: Wednesday, September 16, 2020 11:56 AM
To: NMOAI, NMENV
Subject: [EXT] Public Comment to the NMED
 
Dear NM Environment Department, 


This is Youth United for Climate Crisis Action. We are submitting our public comment
regarding the Methane rule. Please see the attached document.


Thank you, 
YUCCA NM  
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To The New Mexico Environment Department, 
 
First, we would like to thank you for extending your deadline to allow greater feedback from the 
public. Methane pollution is a serious issue in New Mexico, and it is necessary to address the 
problem properly with robust community engagement and input. After looking through the draft 
rules, we found serious issues that need to be addressed. 
 
The most obvious issue is the exemptions in sections C and D of part 20.2.50.6, which states: 
“C. Equipment located at stripper wells, as defined in 20.2.50.8 NMAC, is exempt from 
the requirements of this Part 50, except as specified in 20.2.50.25 NMAC.  
D. Individual facilities with a site-wide total annual potential to emit less than 15 tons per 
year (tpy) of volatile organic compounds (VOC) are exempt from the requirements of 
this Part, except as specified in 20.2.50.25 NMAC.” 
 
This would exempt 95% of active wells in NM from any control requirements. Stripper wells 
alone account for roughly 2/3rds (assuming current OCD definition of stripper well).  1



 
This exemption applies to all facilities with a potential to emit 15 tpy VOCs or less, not just 
wellheads. And yet, part 20.2.50.23: STANDARDS FOR STORAGE TANKS sets out capture 
and control standards for storage tanks with a potential to emit between 2 and 10 tpy as well as 
greater than 10 tpy. In other words, this exemption overrides other provisions within the exact 
same draft rule.  
 
The few regulations that apply to these wells and facilities, which are described in part 
20.2.50.25, can hardly be called regulations. The only monitoring and recording requirement in 
regards to methane emissions is to log the time, date, and duration of every venting or flaring 
event lasting longer than 8 hours. At the same time, operators are required to describe the 
actions they took in order to prevent emissions. The only thing these two requirements do is 
give the operator all the regulatory tools they need to falsify the emissions of their facilities. 
Operators would be able to claim that an absence of recorded methane emissions is due to new 
management practices, as opposed to a failure to record the infrequent flaring events that last 
longer than 8 hours. Independent fly-over monitoring has shown that self-reporting by industry is 
well below actual emissions levels. While we recognize that New Mexico is already struggling to 
enforce existing regulations, minimal as they are, this should not be an excuse to allow industry 
to go unregulated.  
 
 



1 31,286 stripper wells were produced Oil or Gas during 2019 - 48,745 total have produced oil/gas during 
2020 as of August 3rd - based on data provided by EMNRD: 
<http://www.emnrd.state.nm.us/OCD/documents/OCDWellStatistics.xlsx> 
<http://www.emnrd.state.nm.us/OCD/documents/GasProducedByStripperWells2019.xlsx> 
<http://www.emnrd.state.nm.us/OCD/documents/OilProducedByStripperWells2019.xlsx> 
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The rationale given for these exemptions that claims that these stripper wells are on “the 
economic margin,” or that regulating “low emitting facilities” wouldn’t be cost-effective, and 
therefore should be given a break is offensive. This shouldn't have to be said: the role of the 
NMED is not to protect the profit margins of the oil and gas industry. To exempt a vast majority 
of wells from regulation for this reason can't be referred to as anything other than an abdication 
of the NMED's fundamental duties.  
 
Another reason given for this exemption is that stripper wells are not high polluters, but this is 
not clearly established at all. An EDF Report  estimates that, in 2017, NM methane production 2



emissions totaled 904,000 metric tons, or ~44.75 million MSCF (1/2.02 scf/g * 1000000 g/ton * 
1/1000 mscf/scf * 904000 tons). Only 16% of these emissions are accounted for in the EPA's 
Greenhouse Gas Emission Inventory. Globally, anthropogenic methane emissions are 
underestimated by ~25-40% , so this disparity between the EPA and EDF estimates are 3



unsurprising. These disparities also exist for VOC emissions. Jon Goldstein, an oil and Gas 
policy expert from EDF and former Cabinet Secretary of NMNRD indicated that there is a 
growing amount scientific evidence that shows that stripper wells can in fact be substantial 
sources of methane and other VOC emissions during a presentation to the Water And Natural 
Resources Committee on September 3rd, where he called for the exemptions in question to be 
removed as well. 
 
It is well understood that the Gas/Oil Ratio ("GOR") of horizontally fracked wells increases over 
time.  The GOR of the permian basin is rarely less than 1 mcf of gas produced per barrel of oil 4



(bbl) (this is considered a ratio of 1), and has been demonstrated to exceed 5 mcf/bbl within just 
thirty months. 



2 “New Analysis Reveals Growing Methane Problem.” Published by the Environmental Defense Fund.. 
<https://www.edf.org/nm-oil-gas>  
3 “Preindustrial 14CH4 indicates greater anthropogenic fossil CH4 emissions,” by Benjamin Hmiel et. al. 
Published Feb. 19th, 2020 by Nature.  
<https://www.nature.com/articles/s41586-020-1991-8> 
4“Producing-Gas/Oil-Ratio Behavior of Multifractured Horizontal Wells in Tight Oil Reservoirs” by R. 
Steven Jones Jr. Published by the Society of Petroleum Engineers in Aug. 2017. 
<https://www.onepetro.org/journal-paper/SPE-184397-PA>. 
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GOR variation along with months on production for Resolute Energy, modified after Shaleprofile.com.  5



 
Any stripper well has almost certainly been producing for thirty months; a well producing 10 bbl 
per day could potentially be emitting more that 50 mscf of methane and VOCs per day, and 
would not be regulated under the proposed rule. Stripper wells produced 14.3 million barrels of 
oil in 2019 - even if the GOR for these wells was only 2, the uncontrolled emissions from these 
wells would amount to more than 28 million MSCF.  
 
The fact that oil and gas mixtures for wells trend toward gas over time is important, because it 
leads to another problem with the draft rules: Section D(1)(d) of part 20.2.50.23, Standards for 
Storage Tanks, states: “Owners and operators subject to control requirements under 20.2.50.23 
NMAC shall, on a monthly basis, maintain records in accordance with 20.2.50.12 NMAC for 
each storage tank of (d) The data and methodology used to calculate the potential to emit (PTE) 
of VOC (the calculation methodology must be a Department approved methodology).” 
 
The problem with this language is that it doesn't require that the PTE be re-calculated as the 
GOR changes – Only that the methodology and data used to make the calculation be 
maintained by the owner. It is essential that operators be required to perform a full gas and 
GOR analysis every 6 months, since the potential to emit VOCs for a given well is known to 
change over time, and GOR can increase by 50% over a 6-month period. So called 
“low-emitting facilities” can quickly become significant sources of emissions. 
 
This failure to accurately estimate emissions only exacerbates an existing problem with control 
devices: A methane/VOC control device system designed for a certain oil/gas composition will 



5 Figure 4 of “Understanding GOR In Unconventional Play: Permian And Beyond.” Aug. 9, 2017. 
Published by Laurentian Research. 
<https://seekingalpha.com/article/4096835-understanding-gor-in-unconventional-play-permian-and-beyond> 
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frequently fail when the GOR of the inlet stream changes. Many tanks in the Permian basin 
were installed before there were any control requirements, and thus are only designed to 
withstand 8 ounces of internal vapor pressure. While this is fine when methane and volatiles are 
being vented, it poses an enormous challenge when attempting to engineer a control system. 
As a result, many control devices on Storage Tanks regulated under 40 CFR 60 subparts 
OOOO/OOOOa almost never actually operate, and the failure rate of these controls will only 
increase as the GOR of a given well increases. 
 
Since methane emissions are likely to increase over time, this leads the pressure relief 
valve/thief hatch (PRV) to pop open and allow methane to be vented more often without much 
of it ever being piped into the control device. There's a very real danger that owners and 
operators of oil facilities will claim 95% or 98% control efficiency, when in fact a much smaller 
portion is being captured, because as the GOR increases, the PRV will consistently begin to 
open before the control device can activate and the PTE will be increasingly underestimated. It's 
another but more subtle way for New Mexico to be fooled into thinking methane emissions have 
decreased as they continue to skyrocket. 
 
Ultimately, for all the reasons mentioned above, the draft rules as they are will not achieve the 
stated methane emissions goals. There is simply no way New Mexico can either exempt 95% of 
all wells from methane emission reduction requirements or not require a routine gas full gas and 
GOR analysis every 6 months, and still achieve anywhere near its desired goal of 98% 
reduction in methane emissions by 2026. More importantly, however, is the likelihood that it will 
appear that New Mexico has reached a 98% reduction in methane emissions, when in fact 
emissions have not changed much at all, and may even increase. YUCCA believes that 
transparency in the Oil and Gas industry is paramount for overseeing and regulating the 
industry for the interest of the public, and by removing the exemptions for stripper wells and 
facilities with a potential to emit VOC of 15 tpy or less, as well as requiring a full gas and GOR 
analysis every 6 months for each well, it will be a large step towards that direction. Thank you. 
 
 
Sincerely, 
 
Youth United for Climate Crisis Action 
 



 












To The New Mexico Environment Department, 
 
First, we would like to thank you for extending your deadline to allow greater feedback from the 
public. Methane pollution is a serious issue in New Mexico, and it is necessary to address the 
problem properly with robust community engagement and input. After looking through the draft 
rules, we found serious issues that need to be addressed. 
 
The most obvious issue is the exemptions in sections C and D of part 20.2.50.6, which states: 
“C. Equipment located at stripper wells, as defined in 20.2.50.8 NMAC, is exempt from 
the requirements of this Part 50, except as specified in 20.2.50.25 NMAC.  
D. Individual facilities with a site-wide total annual potential to emit less than 15 tons per 
year (tpy) of volatile organic compounds (VOC) are exempt from the requirements of 
this Part, except as specified in 20.2.50.25 NMAC.” 
 
This would exempt 95% of active wells in NM from any control requirements. Stripper wells 
alone account for roughly 2/3rds (assuming current OCD definition of stripper well).  1


 
This exemption applies to all facilities with a potential to emit 15 tpy VOCs or less, not just 
wellheads. And yet, part 20.2.50.23: STANDARDS FOR STORAGE TANKS sets out capture 
and control standards for storage tanks with a potential to emit between 2 and 10 tpy as well as 
greater than 10 tpy. In other words, this exemption overrides other provisions within the exact 
same draft rule.  
 
The few regulations that apply to these wells and facilities, which are described in part 
20.2.50.25, can hardly be called regulations. The only monitoring and recording requirement in 
regards to methane emissions is to log the time, date, and duration of every venting or flaring 
event lasting longer than 8 hours. At the same time, operators are required to describe the 
actions they took in order to prevent emissions. The only thing these two requirements do is 
give the operator all the regulatory tools they need to falsify the emissions of their facilities. 
Operators would be able to claim that an absence of recorded methane emissions is due to new 
management practices, as opposed to a failure to record the infrequent flaring events that last 
longer than 8 hours. Independent fly-over monitoring has shown that self-reporting by industry is 
well below actual emissions levels. While we recognize that New Mexico is already struggling to 
enforce existing regulations, minimal as they are, this should not be an excuse to allow industry 
to go unregulated.  
 
 


1 31,286 stripper wells were produced Oil or Gas during 2019 - 48,745 total have produced oil/gas during 
2020 as of August 3rd - based on data provided by EMNRD: 
<http://www.emnrd.state.nm.us/OCD/documents/OCDWellStatistics.xlsx> 
<http://www.emnrd.state.nm.us/OCD/documents/GasProducedByStripperWells2019.xlsx> 
<http://www.emnrd.state.nm.us/OCD/documents/OilProducedByStripperWells2019.xlsx> 
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The rationale given for these exemptions that claims that these stripper wells are on “the 
economic margin,” or that regulating “low emitting facilities” wouldn’t be cost-effective, and 
therefore should be given a break is offensive. This shouldn't have to be said: the role of the 
NMED is not to protect the profit margins of the oil and gas industry. To exempt a vast majority 
of wells from regulation for this reason can't be referred to as anything other than an abdication 
of the NMED's fundamental duties.  
 
Another reason given for this exemption is that stripper wells are not high polluters, but this is 
not clearly established at all. An EDF Report  estimates that, in 2017, NM methane production 2


emissions totaled 904,000 metric tons, or ~44.75 million MSCF (1/2.02 scf/g * 1000000 g/ton * 
1/1000 mscf/scf * 904000 tons). Only 16% of these emissions are accounted for in the EPA's 
Greenhouse Gas Emission Inventory. Globally, anthropogenic methane emissions are 
underestimated by ~25-40% , so this disparity between the EPA and EDF estimates are 3


unsurprising. These disparities also exist for VOC emissions. Jon Goldstein, an oil and Gas 
policy expert from EDF and former Cabinet Secretary of NMNRD indicated that there is a 
growing amount scientific evidence that shows that stripper wells can in fact be substantial 
sources of methane and other VOC emissions during a presentation to the Water And Natural 
Resources Committee on September 3rd, where he called for the exemptions in question to be 
removed as well. 
 
It is well understood that the Gas/Oil Ratio ("GOR") of horizontally fracked wells increases over 
time.  The GOR of the permian basin is rarely less than 1 mcf of gas produced per barrel of oil 4


(bbl) (this is considered a ratio of 1), and has been demonstrated to exceed 5 mcf/bbl within just 
thirty months. 


2 “New Analysis Reveals Growing Methane Problem.” Published by the Environmental Defense Fund.. 
<https://www.edf.org/nm-oil-gas>  
3 “Preindustrial 14CH4 indicates greater anthropogenic fossil CH4 emissions,” by Benjamin Hmiel et. al. 
Published Feb. 19th, 2020 by Nature.  
<https://www.nature.com/articles/s41586-020-1991-8> 
4“Producing-Gas/Oil-Ratio Behavior of Multifractured Horizontal Wells in Tight Oil Reservoirs” by R. 
Steven Jones Jr. Published by the Society of Petroleum Engineers in Aug. 2017. 
<https://www.onepetro.org/journal-paper/SPE-184397-PA>. 
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https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.nature.com%2Farticles%2Fs41586-020-1991-8&data=01%7C01%7Cnmtamasparris%40sjc.edu%7Cd34a6234efdb48e3512808d8577d17a2%7Cf39b2a6e912b4008ab21cf8340cfe999%7C1&sdata=X0keqsyhjIoNMk%2BM58yQu%2FBCousITX90j4400M%2BYwIM%3D&reserved=0

https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.onepetro.org%2Fjournal-paper%2FSPE-184397-PA&data=01%7C01%7Cnmtamasparris%40sjc.edu%7Cd34a6234efdb48e3512808d8577d17a2%7Cf39b2a6e912b4008ab21cf8340cfe999%7C1&sdata=KPo0aKcj1W7aW2Qa%2BmurQeGoO528MyM4ZwKOcDadCwk%3D&reserved=0





 
GOR variation along with months on production for Resolute Energy, modified after Shaleprofile.com.  5


 
Any stripper well has almost certainly been producing for thirty months; a well producing 10 bbl 
per day could potentially be emitting more that 50 mscf of methane and VOCs per day, and 
would not be regulated under the proposed rule. Stripper wells produced 14.3 million barrels of 
oil in 2019 - even if the GOR for these wells was only 2, the uncontrolled emissions from these 
wells would amount to more than 28 million MSCF.  
 
The fact that oil and gas mixtures for wells trend toward gas over time is important, because it 
leads to another problem with the draft rules: Section D(1)(d) of part 20.2.50.23, Standards for 
Storage Tanks, states: “Owners and operators subject to control requirements under 20.2.50.23 
NMAC shall, on a monthly basis, maintain records in accordance with 20.2.50.12 NMAC for 
each storage tank of (d) The data and methodology used to calculate the potential to emit (PTE) 
of VOC (the calculation methodology must be a Department approved methodology).” 
 
The problem with this language is that it doesn't require that the PTE be re-calculated as the 
GOR changes – Only that the methodology and data used to make the calculation be 
maintained by the owner. It is essential that operators be required to perform a full gas and 
GOR analysis every 6 months, since the potential to emit VOCs for a given well is known to 
change over time, and GOR can increase by 50% over a 6-month period. So called 
“low-emitting facilities” can quickly become significant sources of emissions. 
 
This failure to accurately estimate emissions only exacerbates an existing problem with control 
devices: A methane/VOC control device system designed for a certain oil/gas composition will 


5 Figure 4 of “Understanding GOR In Unconventional Play: Permian And Beyond.” Aug. 9, 2017. 
Published by Laurentian Research. 
<https://seekingalpha.com/article/4096835-understanding-gor-in-unconventional-play-permian-and-beyond> 
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frequently fail when the GOR of the inlet stream changes. Many tanks in the Permian basin 
were installed before there were any control requirements, and thus are only designed to 
withstand 8 ounces of internal vapor pressure. While this is fine when methane and volatiles are 
being vented, it poses an enormous challenge when attempting to engineer a control system. 
As a result, many control devices on Storage Tanks regulated under 40 CFR 60 subparts 
OOOO/OOOOa almost never actually operate, and the failure rate of these controls will only 
increase as the GOR of a given well increases. 
 
Since methane emissions are likely to increase over time, this leads the pressure relief 
valve/thief hatch (PRV) to pop open and allow methane to be vented more often without much 
of it ever being piped into the control device. There's a very real danger that owners and 
operators of oil facilities will claim 95% or 98% control efficiency, when in fact a much smaller 
portion is being captured, because as the GOR increases, the PRV will consistently begin to 
open before the control device can activate and the PTE will be increasingly underestimated. It's 
another but more subtle way for New Mexico to be fooled into thinking methane emissions have 
decreased as they continue to skyrocket. 
 
Ultimately, for all the reasons mentioned above, the draft rules as they are will not achieve the 
stated methane emissions goals. There is simply no way New Mexico can either exempt 95% of 
all wells from methane emission reduction requirements or not require a routine gas full gas and 
GOR analysis every 6 months, and still achieve anywhere near its desired goal of 98% 
reduction in methane emissions by 2026. More importantly, however, is the likelihood that it will 
appear that New Mexico has reached a 98% reduction in methane emissions, when in fact 
emissions have not changed much at all, and may even increase. YUCCA believes that 
transparency in the Oil and Gas industry is paramount for overseeing and regulating the 
industry for the interest of the public, and by removing the exemptions for stripper wells and 
facilities with a potential to emit VOC of 15 tpy or less, as well as requiring a full gas and GOR 
analysis every 6 months for each well, it will be a large step towards that direction. Thank you. 
 
 
Sincerely, 
 
Youth United for Climate Crisis Action 
 


 








 
 


September 15, 2020 
 


Honorable James C. Kenney 
New Mexico Environmental Department 
Harold Runnels Building 
1190 St. Francis Drive, Suite N4050 
Santa Fe, New Mexico 87505 
 
Re: Proposed rule is to establish emissions standards for volatile organic compounds (VOC) and 
nitrogen oxides (NOx) for oil and gas production and processing sources 
 
The Center for Methane Emissions Solutions (CMES), appreciates the opportunity to appreciates 
the opportunity to submit comments on New Mexico Environment Department’s (NMED) 
Proposed Rules on Oil and Natural Gas Regulation for Ozone Precursors.  
 
CMES is a national business coalition that represents the views of companies in the methane 
mitigation industry in the United States.  The methane mitigation industry is a robust and growing 
American industry. More than 130 companies have headquarters in the U.S., and there are more 
than 570 methane mitigation facilities located across the country, in 46 states, including New 
Mexico.  
 
In New Mexico, CMES has participated in throughout the development of this proposal, including 
in person meetings with staff, participating in public hearings and submitting comments on the 
Methane Advisory Panel’s Draft Technical Report.   
 
Our members commend Governor Lujan Grisham and NMED’s thoughtful, deliberative approach 
to addressing methane emissions from oil and gas sites in the state of New Mexico.  We also 
appreciate the important role the oil and gas industry have in the state’s economy, providing 
thousands of quality jobs and value to communities.  Unfortunately, as the industry has boomed, a 
consequence of this success is an increasing level of methane emissions, a highly potent greenhouse 
gas, over 80 times more potent than carbon in the first 20 years after it is released into the 
atmosphere.  
 
In addition to the real environmental costs associated with these fugitive emissions, there is also a 
tremendous economic cost. Methane is the primary component of natural gas. New Mexico oil and 
gas operations lose millions dollars-worth of product each year due to methane emission from 
inefficiencies at oil and gas well sites including faulty equipment and venting practices. If those 
issues were addressed, it would mean more product could be brought to market and more revenue 
for companies. Moreover, cutting methane waste can also help ensure a fair return for royalty 
owners.  







 
Fortunately, this is a problem with a clear solution.  Responding to this market and environmental 
challenge, our member companies have developed a range of effective, innovative, and low-cost 
services and technologies that reduce wasteful methane emissions. But you don’t have to take our 
word for it.  In their March 2020 report entitled “Global methane emissions from oil and gas”, the 
International Energy Agency found that “While natural gas prices today are relatively low, we 
estimate that around one-third of our latest estimate of methane emissions from oil and gas 
operations could still be avoided at no net cost.”  These results reflect our experience in other states, 
like Colorado, that have imposed proposals similar to the one under consideration in New Mexico. 
 
As a result, NMED does not need to make a difficult choice between protecting public health and 
supporting the economy.  It is our view, that for the most part, the rule under consideration today 
strikes this important balance.  There are, however, some critical areas where we feel the proposal 
can be strengthened to meet the intended goal of reducing emissions and improving public health.  
Specifically, the rule provides exemptions for stripper wells, which produce less than 10 barrels of oil 
per day or less than 60 thousand standard cubic feet of natural gas per day and well sites with a 
potential to emit less than 15 tons of volatile organic compounds per year.   
 
While we understand the desire of NMED to protect smaller producer’s, the proposal as currently 
constituted, is too broad, and as a result misses a tremendous opportunity to significantly reduce 
emissions in a cost-effective manner.  Our member companies have developed and employed 
innovative techniques in New Mexico and states around the country that effectively monitor and 
report leaks, at a low cost.  Such methods include utilizing cameras that provide continuous 
monitoring and drones, to name a few.  The flexibility of technologies and approaches available 
provide smaller producers with options for identifying a method of compliance that fits their 
budget. 
 
Recently, the Environmental Defense Fund conducted an analysis of the impact of the two 
exemptions for low producing wells and stripper wells.   The study found that the exemptions 
remove 95 percent of wellheads and production sites in the six counties subject to the proposed 
NMED rule and as a result, a significant percent of emissions.  Specifically, the low producing well 
exemption releases between 43% and 70% of methane emissions, while the stripper well exemption 
would result in between 17% and 26% of methane emissions. 
 
In conclusion, while we are grateful for Governor Lujan Grisham’s leadership on this critical issue, 
there are, without question, gaps in the proposal that can and should be addressed.  The methane 
mitigation industry in New Mexico stands prepared to provide solutions that will help address this 
serious issue, while also supporting our oil and gas partners.  We welcome the opportunity to be a 
resource to the Department as this rule moves forward. 
 
 
Isaac Brown 
Executive Director  
Center for Methane Emissions Solutions 
 
 
 








From: Methanestrategy, NM, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: [EXT] Sierra Club, Clean Air Task Force, et al. Comments
Date: Thursday, September 17, 2020 9:50:43 AM
Attachments: Sierra Club, Clean Air Task Force, et al. Comments on NMED Draft.pdf


NMED comment exhibits.zip


From: David Baake <david@baakelaw.com>
Sent: Wednesday, September 16, 2020 4:45 PM
To: Methanestrategy, NM, NMENV
Cc: David McCabe; Darin Schroeder; Camilla Feibelman
Subject: [EXT] Sierra Club, Clean Air Task Force, et al. Comments
 
Dear Bureau Chief Bisbey-Kuehn:


Please find attached comments on the draft Oil Precursor Rule for Oil and Natural Gas Sector,
submitted on behalf of the following organizations: Sierra Club, Clean Air Task Force, Western
Environmental Law Center, Earthworks, San Juan Citizens Alliance, New Mexico Environmental
Law Center, Diné C.A.R.E., Oil Change International, Conservation Voters New Mexico, CAVU -
Climate Advocates Voces Unidas, Progress Now New Mexico, New Mexico Sportsmen, Rio
Grande Indivisible, and Western Leaders Network.


In addition, we are attaching a zip file that contains certain exhibits that we cite in the
comments that are not readily available online.  Please let us know if you have any difficulty
opening the zip file or finding any citation discussed herein.


We look forward to continuing to work with you on this rulemaking.  Please do not hesitate to
reach out with any questions you may have about our comments or any other issue that may
arise during this rulemaking.


Respectfully,


David Baake
Counsel for the Sierra Club


-
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September 16, 2020 



Liz Bisbey-Kuehn 



NMED Air Quality Bureau 



525 Camino de los Marquez 



Santa Fe, NM 87505 



Via Email to: nm.methanestrategy@state.nm.us 



Dear Bureau Chief Bisbey-Kuehn: 



On behalf of the Sierra Club, Clean Air Task Force, Western Environmental Law Center, 



Earthworks, San Juan Citizens Alliance, New Mexico Environmental Law Center, Diné 



C.A.R.E., Oil Change International, Conservation Voters New Mexico, CAVU - Climate 



Advocates Voces Unidas, Progress Now New Mexico, New Mexico Sportsmen, Rio Grande 



Indivisible, and Western Leaders Network, thank you for the opportunity to comment on the 



New Mexico Environment Department’s draft Oil Precursor Rule for Oil and Natural Gas 



Sector (“Draft Rule”).  Collectively, our organizations represent tens of thousands of New 



Mexicans, including many individuals who live in close proximity to oil and natural gas activity 



in the San Juan and Permian Basins.  Reducing methane and volatile organic compound 



(“VOC”) pollution from the oil and natural gas sector is one of our top priorities.  Our 



organizations have a long history of engaging with federal, state, and local leaders to advocate 



for necessary protections against oil and natural gas sector pollution.  We have participated at 



each step in this rulemaking, with several of our groups sending representatives to serve on the 



Methane Advisory Panel. 



The publication of the Draft Rule constitutes an important step towards achieving 



nationally-leading methane emission limits, a key priority of Governor Michelle Lujan Grisham.  



The Governor set forth this policy in an executive order issued during her first month in office.  



See Executive Order on Addressing Climate Change and Energy Waste Prevention, E.O. 2019-



003 (Jan. 29, 2019) (“Order”).  Among other things, the Order explained: 



● Methane is a powerful greenhouse gas, more than eighty times more effective at 



trapping heat than carbon dioxide over a twenty-year timeframe. 



● The oil and gas industry is the largest industrial source of methane emissions. 



● Emissions, venting, flaring, and leaks of natural gas by New Mexico’s oil and gas 



industry result in the waste of an important source of domestic energy to the tune 



of an estimated $244 million per year. 



● Oil and gas production growth in the New Mexico Permian Basin resulted in an 



17% increase in venting and flaring volumes during the first seven months of 



2018 compared to 2017 according to official state statistics. 



● Efforts to reduce methane emissions throughout New Mexico will have a 



significant climate benefit as well as prevent the waste of energy resources. 
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● Science, innovation, collaboration, and compliance efforts can prevent waste, 



methane emissions and improve air quality while creating jobs for New Mexicans. 



The Order goes on to direct NMED and the Energy, Minerals and Natural Resources Department 



to “jointly develop a statewide, enforceable regulatory framework to secure reductions in oil and 



gas sector methane emissions and to prevent waste from new and existing sources and enact 



rules as soon as practicable.” 



Since the Order was issued, the urgency of addressing the climate crisis has only become 



more acute.  As record wildfires, exacerbated by high temperatures associated with climate 



change, rage throughout the western United States, millions of Americans are faced with the 



worst air quality in the world.  As Governor Lujan Grisham recently explained, declining air 



quality and rising temperatures present a threat to public health in New Mexico that is 



comparable to the threat posed by the COVID-19 pandemic.1  Headlines from the past month 



such as The Greenland Ice Sheet Has Melted Past the Point of No Return,2 Death Valley, 



California, May Have Recorded the Hottest Temperature in World History,3 Largest Wildfire in 



California History Rages out of Control,4 Arctic Fires Set Record as Sea Ice, Ice Shelves Melt,5 



and Two Major Antarctic Glaciers Are Tearing Loose from their Restraints6 attest to the fact that 



climate change is already causing catastrophic, potentially irreversible damage.  To do its part to 



mitigate this crisis, New Mexico must slash greenhouse gas emissions, beginning with the single 



largest source of emissions in the state, the oil and natural gas sector.7  Oil and natural gas 



production and gathering activities in New Mexico emitted 1,016,000 metric tons of methane in 



2017,8 giving rise to a 20-year climate impact equal to the emission of nearly 23 coal-fired 



power plants.9 



 
 
1 Lujan Grisham Administration Condemns Federal Rollbacks of Methane Regulations (Aug. 13, 2020).  



2 https://www.economist.com/graphic-detail/2020/08/25/the-greenland-ice-sheet-has-melted-past-the-point-of-no-



return (Aug. 25, 2020). 



3 https://yaleclimateconnections.org/2020/08/death-valley-california-may-have-recorded-hottest-temp-in-world-



history/ (Aug 17, 2020). 



4 https://www.nbcnews.com/now/video/largest-wildfire-in-california-history-rages-out-of-control-91458629544 



(Sept. 10, 2020). 



5 https://www.washingtonpost.com/weather/2020/08/14/record-arctic-fire (Aug. 14, 2020). 



6 https://www.washingtonpost.com/climate-environment/2020/09/14/glaciers-breaking-antarctica-pine-island-



thwaites/ (Sept. 14, 2020). 



7 https://www.climateaction.state.nm.us/documents/reports/NMClimateChange_2019.pdf at 4. 



8 EDF: New Mexico Oil and Gas Data 



9 The twenty-year global warming potential for fossil methane (including the carbon-cycle feedback) is 87, 



according to the fifth and most recent assessment report published by the Intergovernmental Panel on Climate 



Change (IPCC AR5).  See Table 8.7 in Myhre, G., D. Shindell, F.-M. Bréon, W. Collins, J. Fuglestvedt, J. Huang, 





https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf
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Even as emissions of methane and other greenhouse gases threaten the stability of the 



climate system, emissions of ozone-precursors including VOCs and NOx threaten regional and 



local air quality.  Seven counties in the state of New Mexico, including all of the major oil and 



natural gas producing counties (Eddy, Lea, San Juan, and Rio Arriba), are currently at or above 



95% of the 2015 national ambient air quality standard for ozone.  This pollution threatens New 



Mexican’s health and welfare, causing an estimated 22 premature deaths, 41 emergency room 



visits, and over 55,00 missed work and school days every year across the state.10  Children, 



elderly individuals, and adults with asthma and other respiratory conditions face an especially 



high risk of adverse health impacts.11  Oil and natural gas emissions are a major contributor to 



New Mexico’s ozone problem, projected to contribute between 6 and 8 parts per billion to peak 



summer ozone levels in both the northwest and southeast corners of the state.12 



Oil and natural gas emissions also contain toxic hazardous air pollutants (“HAPs”), such 



as formaldehyde, which causes cancer and respiratory symptoms, and benzene, which can cause 



cancer, anemia, brain damage, and birth defects.  A 2016 report summarizing EPA risk 



assessments found that oil and natural gas emissions were causing residents of Eddy and San 



Juan Counties to experience an increased cancer risk of more than 1 in a million; residents of Lea 



County were subject to an increased cancer risk of greater than 1 in 250,000.  Residents of San 



Juan County were also subjected to a respiratory health risk exceeding EPA’s level of concern.13 



While Governor Lujan Grisham correctly recognized in her Executive Order that the oil 



and natural gas industry is the largest source of methane emissions in New Mexico, new studies 



have shown that emissions from this industry are even larger than previously realized.  For 



example: 



 
 
D. Koch, J.-F. Lamarque, D. Lee, B. Mendoza, T. Nakajima, A. Robock, G. Stephens, T. Takemura and H. Zhang, 



2013: Anthropogenic and Natural Radiative Forcing. In: Climate Change 2013: The Physical Science Basis.  



Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 



[Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. 



Midgley (eds.)].  Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.  Available 



at: https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf.  Thus, 1,016,000 MT of 



methane has the same 20-year warming impact as 88,392,000 MT of CO2—equal to the annual emissions of 22.7 



coal-fired power plants.  https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 



10 https://healthoftheair.org/ 



11 See 80 FR 65304. 



12 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6718951/ (prospective study looking to 2025); see also 



https://pubs.acs.org/doi/abs/10.1021/acs.est.9b06983 (retrospective study based on 2014 emissions levels). 



13 https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf 
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● Rystad Energy reported that venting and flaring in the Permian Basin reached a 



new all-time high in the third quarter of 2019, averaging more than 750 million 



cubic feet per day.14 



● The Environmental Defense Fund (“EDF”) published a study showing that in 



2017, New Mexico oil and gas operations emitted 1,016,000 metric tons of 



methane—more than five times the total reported by industry.15 



● A study published in Nature reported that “anthropogenic fossil [methane] 



emissions are underestimated by about 38 to 58 teragrams . . . per year, or about 



25 to 40 per cent of recent estimates.”16 



We trust you understand the gravity of this issue and will rise to the occasion in drafting 



nationally-leading regulations that will pave the way towards a zero-emission future. 



TECHNICAL COMMENTS 



1. Unless NMED Eliminates the Exemptions for Stripper Wells and Smaller Facilities, 



this will be the Most Ineffective Methane Rule Ever Promulgated 



The proposed exemptions for stripper wells and facilities with a site-wide VOC potential 



to emit of less than 15 tons per year (collectively, the “Site-wide Exemptions”)17 must be 



eliminated.  If either of these exemptions is maintained, this rule will fail to meet the Governor’s 



climate goals and will leave hundreds of thousands of New Mexicans exposed to dangerous, 



preventable air pollution. 



The Site-wide Exemptions would render the entire rule inapplicable to the vast majority 



of wells in the state.  According to the Energy Information Agency, 65.1% of the oil wells in 



New Mexico (a total of 11,679 wells) are classified as stripper wells because they produce 10 



barrels of oil a day or less.18  There are 26,591 gas wells that produce less than 60,000 standard 



cubic feet per day.19  Therefore, almost two-thirds of all oil and gas wells in the state would be 



almost completely exempt from a rule designed to reduce emissions from oil and gas wells.  An 



even larger number of facilities would potentially be exempted because their site-wide potential 



to emit (“PTE”) is less than 15 tons per year (“TPY”).  As our colleagues at EDF will show in 



 
 
14 Permian Gas Flaring Reaches Yet Another High, RYSTAD ENERGY (Nov. 5, 2019)  



15 EDF: New Mexico Oil and Gas Data  



16 Hmiel, B., Petrenko, V.V., Dyonisius, M.N. et al., Preindustrial 14CH4 Indicates Greater Anthropogenic Fossil 



CH4 Emissions, 578 NATURE 409 (2020) 



17 The Site-Wide Exemptions can be found at §§ 20.2.50.6 (C) and (D) and 20.2.50.25 of the Draft Rule.  



18 https://www.eia.gov/petroleum/wells/pdf/full_report.pdf, Table B39. 



19 Id. 
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their comments, approximately 95% percent of wells would be eligible for one or both 



exemptions under the proposed rule. 



The Site-wide Exemptions do not serve a coherent purpose.  First, for the most important 



sources of emissions subject to this regulation, there is little or no correlation between the size or 



productivity of the wells associated with the equipment and the emissions from the equipment.  



As a simple example, emissions from high-bleed controllers are completely independent of the 



level of production or PTE for the site where they are installed.  Indeed, although replacement of 



high-bleed controllers has been required in Colorado, California, areas subject to EPA’s Control 



Techniques Guidelines, and other jurisdictions, no U.S. jurisdiction has exempted stripper wells 



or low-PTE facilities from these mandates. 



Nor is there a strong correlation between facility size and the cost-effectiveness of leak 



detection and repair (“LDAR”).  The “super-emitter” phenomenon has been repeatedly 



documented.  One study found that 1% of natural gas well sites were responsible for 44% of total 



methane emissions.20  These “super-emitters” were responsible for far more pollution than would 



have been expected simply by looking at the potential to emit of the individual components at the 



site.  As explained in the MAP Report, there is at best a weak relationship between the size of a 



well and the likelihood that it will be a super-emitter.21  None of the jurisdictions that have 



adopted LDAR requirements for the oil and natural gas production sector have ever 



adopted exemptions as sweeping as the ones NMED has proposed here.22   



Second, for the remaining sources, the draft regulations generally contain specific 



exemptions for lower-emitting equipment (for example, the exemption for glycol dehydrators 



with PTE less than or equal to 2 TPY in § 20.2.50.18(A)), and/or tier standards so that lower-



emitting equipment is subject to less stringent standards (for example, the engine and turbine 



standards in § 20.2.50.13 and the storage tank standards in § 20.2.50.23).  Indeed, the LDAR 



provisions themselves contain tiering provisions tied to PTE (see § 20.2.50.16(C)(2)(b)), similar 



to those used in Colorado’s successful LDAR program.  Because many of the equipment-specific 



regulations already include relaxed requirements for lower-emitting equipment, there is no need 



for a blanket exemption based on the PTE of the facility as a whole.  No other U.S. jurisdiction 



has exempted stripper wells and smaller PTE sites from emission standards for venting oil and 



gas equipment in the way the draft rules contemplate. 



To the extent that NMED intended these exemptions to provide relief to “smaller” oil and 



gas operators, the provision does not do that.  The exemption is tied to the size of the facility, not 



the size of the operator.  Many of the facilities that would be exempted are owned by companies 



that enjoy annual revenues of $500 million or greater, who can easily afford to implement best 



practices to reduce dangerous pollution. 



 
 
20 https://www.nature.com/articles/ncomms14012 



21 MAP Report at 39 & n.17. 



22 See Table A, supra, (Applicability of LDAR Programs Regulating the Oil and Natural Gas Production Sector). 





https://www.nature.com/articles/ncomms14012
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Given the lack of any precedent for NMED’s proposed exemptions, the inconsistency 



between the proposed exemptions and other provisions of the rule,23 and the fact that no 



commenter appears to have advocated for these exemptions,24 it is clear that the rule would be 



better without these exemptions.  NMED should not attempt to modify or fix them.  Rather, 



NMED should simply delete the Site-wide Exemption provisions. 



2. LDAR 



Emissions from leaks and abnormal operating conditions are the largest source of 



methane emissions in New Mexico, contributing about 702,200 metric tons of methane 



emissions in 2017.25  Using methane’s 20-year global warming potential, the emissions in 2017 



are the equivalent of 61 million metric tons of CO2—almost sixteen coal plants’ worth.26  It is 



possible to control emissions from equipment leaks and abnormal operating conditions in a cost-



effective manner, using a quarterly LDAR program.  Numerous jurisdictions require exactly this 



type of program.27  LDAR programs have the added benefit of creating good-paying jobs that 



cannot be outsourced,28 while preventing waste and increasing state tax revenue. 



On its own, NMED’s LDAR provision is excellent.  It would be one of the strongest such 



regulations in the nation and would greatly benefit the state and its residents by preventing waste, 



reducing emissions, and creating jobs.  The proposal should be strengthened by requiring 



monthly LDAR at facilities with the potential to emit at least 50 tons per year of VOCs—



something Colorado now requires.29  Otherwise, few changes are needed to 20.2.50.16 itself. 



Unfortunately, the Site-wide Exemptions would render the LDAR provision largely 



toothless.  We note that exempting wells from LDAR based on low production is strikingly 



similar to a key provision in the revisions to NSPS Subpart OOOOa that EPA finalized last 



month which, among other things, exempt well-sites that produce less than 15 barrels a day from 



LDAR requirements.  Governor Lujan Grisham condemned these revisions, explaining that it 



was “utterly disheartening and sadly unsurprising to hear once again that critical environmental 



 
 
23 For example, 20.2.50.16(b)(i) contemplates that LDAR should occur annually at well production or tank battery 



facilities with a PTE of less than 2 tons per year, semiannually at facilities with a PTE between 2 and 5 tons per 



year, and quarterly at facilities with a PTE equal to or greater than 5 tons per year.  The Site-wide Exemptions would 



nullify this provision. 



24 The MAP Report contains isolated discussion of the question whether stripper wells should be exempt from 



quarterly LDAR requirements or from a possible requirement to retrofit existing storage tanks.  See MAP Report at 



243–44, 293. 



25 EDF: New Mexico Oil and Gas Data 



26 See supra, note 9, explaining how this equivalency was calculated.  



27 See MAP Report at 48–51. 



28 https://www.edf.org/how-reducing-methane-emissions-creates-jobs 



29 See 5 Colo. Code Regs. § 1001-9:D.II.E.4.b and Table 3.II.E.4.e. 





https://www.edf.org/nm-oil-gas/emissions


https://www.edf.org/how-reducing-methane-emissions-creates-jobs
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regulations are being rolled back by the Trump administration[.]”  NMED Cabinet Secretary 



James Kenney likewise condemned the revisions, explaining: “These rollbacks make it even 



more essential that our regulations secure greater emission reductions from the oil and gas 



sector.”30  We agree: these revisions are not good precedent for this rulemaking.  Incredibly, the 



exemption for low production in the proposed NMED rule is even wider than the new exemption 



created by the Trump Administration.  The revised Subpart OOOOa requires LDAR at any site 



producing more than 15 barrels of oil equivalent per day per site, while the NMED exemption is 



based on production per well.  And NMED’s proposal includes an additional exemption not 



found in the Trump Administration’s revisions, based on the PTE of the site. 



Indeed, the Site-wide Exemptions and the LDAR provisions are in direct conflict.  The 



LDAR provision (20.2.50.16) sets forth a tiered approach, pursuant to which LDAR must occur 



annually at well production or tank battery facilities with a potential to emit of less than 2 tons 



per year, semiannually at facilities with a potential to emit between 2 and 5 tons per year, and 



quarterly at facilities with a potential to emit equal to or greater than 5 tons per year.  Yet the 



Site-wide Exemptions provision (20.2.50.25) purports to exempt facilities with the potential to 



emit 15 tons or less from any of the rule’s other requirements.  Deleting the misguided Site-wide 



Exemptions will result in a strong, effective LDAR requirement that will provide significant 



benefits for New Mexicans. 



3. Pneumatic Devices 



Pneumatic devices are the second largest sources of methane emissions in the New 



Mexico.  In 2017, pneumatic controllers were responsible for 137,800 metric tons of methane 



emissions in New Mexico.  Malfunctioning controllers were responsible for more than half of 



this total (83,800 metric tons).  Low-bleed controllers were the second largest source, at 35,100 



metric tons, followed by intermittent-bleed controllers (13,000 metric tons), and high-bleed 



controllers (4,600 metric tons).  Pneumatic pumps contributed an additional 3,630 metric tons.31 



  It is extremely cost-effective to eliminate emissions from these devices.  Unfortunately, 



NMED’s proposed rules for controllers only affects high-bleed controllers, which only emit 



about 3% of total methane pollution from pneumatic controllers.  NMED’s proposed rule would 



allow operators to continue using highly-polluting controllers despite the fact that technically and 



economically feasible alternatives exist and other jurisdictions have rules in place that will 



reduce emissions far more effectively than will the proposed rule.  The following problems must 



be fixed to ensure that the final rule adequately protects New Mexicans: 



First, the Site-Wide Exemptions must be eliminated.  We are not aware of any 



jurisdiction that exempts stripper wells or smaller facilities from requirements pertaining to 



pneumatic devices.  As described above, such a blanket exemption is illogical, unwarranted, and 



would allow unnecessary pollution.  Operators should remove all high-bleed controllers at all 



sites, regardless of production or site PTE, since doing so is cost-effective and inexpensive in all 



 
 
30  https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf  



31 EDF: New Mexico Oil and Gas Data 





https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf


https://www.edf.org/nm-oil-gas/emissions
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cases.32  Further, operators should be inspecting controllers at all sites whenever LDAR 



inspections are performed (that is, according to the LDAR inspection schedule set out in 



proposed § 20.2.50.16, disregarding the Site-wide Exemptions).  As described below, it is well-



established that pneumatic controllers frequently malfunction and emit excessively, so broad 



programs for inspection of pneumatics are called for at all sites.   



Second, the NMED rules must follow the lead of other jurisdictions and prohibit 



installation of new gas-driven controllers, given the cost-effectiveness and feasibility of doing 



so.  Several technologies are available that can cost-effectively replace gas-driven pneumatic 



controllers, at new and existing sites, with and without electricity available.  Compressed 



“instrument air” systems have been in use for years, and recently several systems for utilizing 



solar power to compress air on well-pads with no other available electrical power have come to 



the market.33  More recently, electric controllers suitable for solar power/battery systems have 



been developed.34  As discussed in the MAP Report, solar-powered pneumatic devices are a 



technically and economically feasible alternative to continuous-bleed devices.35  These systems 



have been proven in Northern Alberta—a location far harsher for utilization of solar than New 



Mexico.36  Our analysis has shown that utilizing these technologies, instead of gas-driven 



controllers, at new and existing well-pads and compressor stations is a cost-effective mitigation 



approach for reducing VOC and methane emissions.37   



This conclusion is well supported by a number of recent regulations that prohibit 



installation of new gas-driven pneumatic controllers (unless their emissions are 



captured/controlled) at certain facilities: 



 
 
32 EPA.  Regulatory Impact Analysis Proposed New Source Performance Standards and Amendments to the 



National Emissions Standards for Hazardous Air Pollutants for the Oil and Natural Gas Industry (July 2011). 



CDPHE, Cost-Benefit Analysis For proposed revisions to Colorado Air Quality Control Commission Regulation 



Number 3 (5 CCR 1001-5) and Regulation Number 7 (5 CCR 1001-9) (Feb. 2014). 



33 See for example https://lcotechnologies.com/products-crossfire.html and https://westgentech.com/epod/.   



34 Calscan Solutions. Bear Solar Electric Control System. Available at: 



http://www.calscan.net/products_bearcontrol.html.  



35 MAP Report at 19, 23. 



36 Carbon Limits. Zero emission technologies for pneumatic controllers in the USA: Applicability and cost 



effectiveness. (2016). Available at: https://www.carbonlimits.no/project/zero-emission-technologies-pneumatic-



controllers-in-usa/.  



Colorado Air Pollution Control Division, CDPHE. Pneumatic Controller Task Force Report to the Air Quality 



Control Commission. (June 2020). (PCTF report) 



37 Colorado rulemaking. Conservation Groups’ Initial Economic Impact Analysis. (2017)  



Carbon Limits (2016). 





https://lcotechnologies.com/products-crossfire.html


https://westgentech.com/epod/


http://www.calscan.net/products_bearcontrol.html


https://www.carbonlimits.no/project/zero-emission-technologies-pneumatic-controllers-in-usa/


https://www.carbonlimits.no/project/zero-emission-technologies-pneumatic-controllers-in-usa/
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• Alberta has prohibited the installation of any new gas-driven pneumatic 



controllers that vent to the atmosphere, beginning on January 1, 2022.38 



• British Columbia prohibits the use of any venting pneumatic controller at 



any new site, beginning January 1, 2021.39 



• Very recently, Colorado’s Air Pollution Control Division proposed a rule 



prohibiting installation of any venting controllers at all new or modified 



facilities statewide after May 1, 2021.40  We anticipate that any existing 



wellpad will be considered to be “modified” if a new well is drilled or an 



existing well is re-completed.   



• Finally, we note that California prohibited installation of new continuous-



bleed controllers (whether “high-bleed” or “low-bleed”) several years ago.41  



However, considering that intermittent-bleed controllers are far more common 



than continuous bleed controllers, and the fact that zero-emitting technologies 



such as utilizing instrument air or solar-generated electricity can be used to 



replace intermittent-bleed controllers, the California approach is not adequate.   



In contrast to the approach taken by these jurisdictions, NMED proposes to allow 



operators to continue installing venting gas-driven pneumatic controllers indefinitely at sites that 



do not have access to electrical power.  Given the challenges industry has noted in bringing grid 



electrical power to sites, we anticipate that, if the proposed regulations were finalized, industry 



would continue to use natural gas-driven controllers at the vast majority of sites in New Mexico.   



Regulations are needed to ensure that operators utilize electric controllers, instrument air-



driven controllers, or else capture natural gas that is used to drive these devices.  NMED should 



adopt the approach taken by the above jurisdictions and prohibit new installation of venting 



pneumatic controllers.   



 Third, NMED should require operators to replace existing venting gas-driven 



pneumatic controllers at large facilities.  British Columbia requires operators to replace all 



 
 
38 Alberta Energy Regulator, Directive 060, § 8.6.1 



39 B.C. Rule § 52.05. 



40 Proposed 5 Colo. Code Regs. § 1001-9:D.III.C.3.d.  We note that the proposed rules would allow operators to 



install venting controllers if necessary “for a safety or process purpose.” Proposed 5 Colo. Code Regs. § 1001-



9:D.III.C.3.d(i).  Based on our experience with other provisions of Colorado regulations which include similar 



provisions, we do not expect operators to frequently attempt to utilize that provision.  For example, see McCabe et 



al. (2014), Waste Not: Common Sense Ways to Reduce Methane Pollution from the Oil and Natural Gas Industry, 



Available at: https://www.catf.us/resource/waste-not-reduce-methane-pollution/, at 26 (documenting that no 



operator even requested an exemption under a similar provision in a parallel Colorado regulation that required 



replacement of high-bleed controllers). 



41 Cal. Code Regs. tit. 17, § 95668(e)(2). 





https://www.catf.us/resource/waste-not-reduce-methane-pollution/
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venting gas-driven pneumatic controllers at large compressor stations by January 1, 2022.42  In 



2018, the Colorado Air Pollution Control Division investigated the status of pneumatic 



controllers at gathering compressor stations in the portion of the Denver-Julesberg Basin that is 



in the Front Range Ozone Non-Attainment area.  They obtained information on 50 of the 58 



stations in the area (86%).  Of these 50 stations, only two (4%) were using, and planning to 



continue using, venting gas-driven controllers.  The remaining stations were either using 



instrument air for controllers, installing equipment to use instrument air in the near future, or 



depressurized/offline.43   



 As stated above, retrofitting existing sites with solar-powered electric controllers or 



instrument air to eliminate venting controllers is a cost-effective way to reduce VOC and 



methane emissions.  We used results from a 2016 study by the consultancy Carbon Limits,44 



together with a cost estimation tool produced by the same consultants,45 to estimate the cost-



effectiveness of retrofitting Permian Basin and San Juan Basin well-pads with solar-powered 



electric controllers.  Our cost estimates include labor; costs of solar panels, batteries, and control 



panels; and account for the fact that the electrical systems used to power controllers can power 



multiple controllers, provided they are sized correctly.  This means that the cost-effectiveness of 



these systems varies with the amount of pneumatic controllers and pumps at the site, and the cost 



per ton of abated pollution generally drops as the number of controllers / pumps increases.  Since 



the number of controllers and pumps generally scales with the number of wells on a pad, we 



present abatement cost estimates for pads of various sizes.   



We used greenhouse gas reporting program data to find the average number of pumps 



and controllers per well in the two basins, and the average VOC and methane content in the gas 



vented by controllers.  We made conservative assumptions about the price of gas ($2/mcf) and 



we assumed that no electricity is available on site.   



 Table 1 shows the calculated abatement costs per ton of VOC and per ton of methane for 



retrofitting well-pads with one to six wells per pad.   



Number  



of 



Wells 



on Pad 



Permian Basin San Juan Basin 



Cost/ton 



VOC  



Cost/ton 



Methane  



Cost/ton 



VOC  



Cost/ton 



Methane  



1  $3,782  $2,579   $3,790   $948  



 
 
42 B.C. Rule § 52.05.  Large compressor stations are defined as those with total compression power of at least three 



megawatts (4,023 horsepower).   



43 PCTF Report at 10.   



44 Carbon Limits (2016).  



45 Carbon Limits.  Zero emission technologies for pneumatic controllers in the USA: Abatement Cost Tool.  (2016) 





https://www.catf.us/wp-content/uploads/2019/09/CL2016-ZeroEmitting-Pneumatics-Alts-1Aug2016.pdf
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2 $1,853 $1,263 $3,098 $774 



3 $1,572 $1,072 $3,005 $751 



4 $1,572 $1,072 $2,863 $716 



5 $1,279 $872 $2,853 $713 



6 $1,279 $872 $2,819 $705 



Source: CATF analysis using Carbon Limits Cost Estimation Tool for Zero-Emitting Controllers.  



Calculated using GHGRP data for number of controllers and pumps per well in Permian and San Juan 



Basins, together with GHGRP data for VOC and methane content of gas.  Assumes conserved gas is 



valued at $2 per mcf.  For San Juan basin, we assume maintenance costs for gas driven controllers 



corresponding to “dry gas,” despite moderate VOC content of SJB gas.  This is a conservative 



assumption, as Carbon Limits found that electric controllers are more cost-effective when replacing 



controllers driven by “even slightly” wet gas, since the wet gas causes maintenance issues for the gas-



driven controllers.   



As Table 1 shows, the abatement costs per ton of VOC and methane for retrofitting well-pads 



with solar-powered electric controllers are very reasonable, especially for pads with more than 



one well.  As the NMED rulemaking proceeds, we will provide the Department with a more 



formal and documented proposal for retrofitting well-pads with solar-powered electric 



controllers.  This is a cost-effective way to greatly reduce methane and VOC emissions from 



New Mexico oil and natural gas operations and NMED must fully evaluate this option. 



Fourth, NMED must institute a robust inspection program for pneumatic 



controllers.  Malfunctioning pneumatic devices are the largest source of emissions from 



pneumatic devices, and multiple studies have shown that they malfunction quite frequently.46  



For this reason, several jurisdictions (including Colorado and California) require operators to 



specifically inspect pneumatic controllers during LDAR inspections  to ensure that pneumatic 



 
 
46 E.g., Stovern, 2020: Understanding oil and gas pneumatic controllers in the Denver-Julesburg basin using optical 



gas imaging, Journal of the Air & Waste Management Association. 



Luck, B.; Zimmerle, D.; Vaughn, T.; Lauderdale, T.; Keen, K.; Harrison, M.; Marchese, A.; Williams, L.; Allen, D. 



Multiday Measurements of Pneumatic Controller Emissions Reveal the Frequency of Abnormal Emissions Behavior 



at Natural Gas Gathering Stations. Environ. Sci. Technol. Lett. 2019, 6, 348−352. 



 



ERG and Sage Environmental Consulting, LP, City of Fort Worth Natural Gas Air Quality Study, Final Report. 



(July 13, 2011) [“Fort Worth Study”]. See 3-99 to 3-100  (“Under normal operation a pneumatic valve controller is 



designed to release a small amount of natural gas to the atmosphere during each unloading event. Due to 



contaminants in the natural gas stream, however, these controllers eventually fail (often within six months of 



installation) and begin leaking natural gas continually”). Available at 



https://fortworthtexas.gov/uploadedFiles/Gas_Wells/AirQualityStudy_final.pdf 



 



The Prasino Group, Determining bleed rates for pneumatic devices in British Columbia; Final Report (Dec. 18, 



2013), at 19 (“Certain controllers can have abnormally high bleed rates due to operations and maintenance; 



however, these bleed rates are representative of real world conditions and therefore were included in the analysis.”). 



Available at: https://radiclebalance.com/wp-content/uploads/2020/06/ei-2014-01-final-report20140131.pdf.  





https://fortworthtexas.gov/uploadedFiles/Gas_Wells/AirQualityStudy_final.pdf


https://radiclebalance.com/wp-content/uploads/2020/06/ei-2014-01-final-report20140131.pdf
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devices are not venting between actuation events or otherwise operating improperly.47  Both of 



these programs lay out specific inspection criteria for pneumatic controllers.  The Methane 



Guiding Principles Partnership likewise recommends including pneumatic devices in LDAR 



programs, explaining that “[i]nspection and maintenance programs for pneumatic devices have 



been effective” in reducing emissions.48 



At a bare minimum, NMED must add “pneumatic controller” to the list of equipment and 



component types that must be inspected during each AVO and OGI inspection in proposed §§ 



20.2.50.16 C(2)(a) and (C)(2)(b).  However, NMED should go further and develop a proper 



inspection program specifically designed to reduce emissions from malfunctioning pneumatic 



controllers.   



Fifth, NMED should prohibit venting from pneumatic pumps.  California prohibits 



venting from new or existing pneumatic pumps.49  Existing pumps must be retrofitted, either by 



installing a vapor recovery system to collect vented gas, or by retrofitting the pump to use 



compressed air or electricity instead of gas.50  Similarly, British Columbia and Alberta prohibit 



venting from new pneumatic pumps that operate more than 750 hours per year.51  Because there 



are numerous cost-effective alternatives to venting from pneumatic pumps, NMED should 



prohibit this wasteful practice. 



4. Liquids Unloading 



About 21,700 metric tons of methane are vented to the atmosphere each year in New 



Mexico as a result of liquids unloading.52  Almost all of these emissions occur in the San Juan 



Basin.  Accordingly, reducing emissions from liquids unloading is especially important for the 



tribal communities in northwest New Mexico.  Unfortunately, NMED’s proposal is not 



nationally leading and does not go far enough in controlling this important source of emissions. 



Regulations previously adopted by BLM and Colorado should serve as a starting point 



for New Mexico’s regulations.  BLM’s Waste Prevention Rule, as promulgated in 2016, included 



important requirements that are not present in NMED’s rule.  Before an operator could manually 



purge a well for liquids unloading, the operator was required to “consider other methods for 



 
 
47 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4);  5 Colo. Code Regs. § 1001-9:D.III.F.2 – III.F.5 



48 https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-Synopsis-



Pneumatic-Devices.pdf 



49 Cal. Code Regs. tit. 17, § 95668(e)(4). 



50 Id., § 95668(e)(5). 



51 Alberta Energy Regulator, Directive 060, § 8.6.1; B.C. Rule § 52.06. 



52 EDF: New Mexico Oil and Gas Data 





https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-Synopsis-Pneumatic-Devices.pdf


https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-Synopsis-Pneumatic-Devices.pdf


https://www.edf.org/nm-oil-gas/emissions
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liquids unloading and determine that they [were] technically infeasible or unduly costly.”53  



BLM also required operators to record the cause, date, time, duration, and estimated volume of 



each venting event.54  Operators were also required to notify BLM if the cumulative duration of 



manual well purging events exceeded 24 hours during any month, or if the estimated volume of 



gas vented in liquids unloading by manual well purging from a well exceeded 75,000 standard 



cubic feet during any month.55 



Similarly, in Colorado, “any means of creating differential pressure must first be used to 



attempt to unload the liquids from the well without emitting.”56  Venting is permitted only where 



all other options for unloading have been exhausted, and even then, only if the operator remains 



onsite to ensure the emissions are limited to the maximum extent practicable.57  In adopting this 



provision, the Colorado Air Quality Control Commission explained: “EPA’s Natural Gas STAR 



program advocates the use of a plunger lift system to reduce the need for liquids unloading, and 



indicates that such systems may pay for themselves in about one year.  The Commission has 



determined that the use of technologies and practices to minimize venting, including plunger lift 



systems, are available and economically feasible, and encourages their use in Colorado.”58  The 



Methane Guiding Principles Partnership likewise recognizes that the use of automated liquid-



removal systems (like plunger lifts) can be an effective way to eliminate the need for venting 



during liquids unloading.59 



To craft a nationally leading rule that will adequately protect the health and welfare of 



New Mexicans, NMED should build upon the BLM rule and adopt additional emission control 



requirements that further reduce emissions while preserving operator flexibility.  NMED should 



adopt regulations providing that: 



• Before purging a well, an operator must attempt to unload the liquids from the 



well without emitting.  Among other things, the operator must consider using 



velocity tubing, foaming agents, wellhead compression, or a plunger lift 



system.  If the operator elects to manually vent, the operqtor must use a vapor 



recovery unit to capture gas that is vented, unless the vented gas not have 



sufficient heating value to sustain combustion.   



 
 
53 43 C.F.R. § 3179.104(c) (effective Nov. 16, 2016). 



54 Id., § 3179.104(d)(2). 



55 Id., § 3179.104(f). 



56 5 Colo. Code. Regs. § 1001-9:D.II.G.1.a. 



57 Id. 



58 5 Colo. Code Regs. § 1001-9, Part F. 



59 Methane Guiding Principles: Venting. 





https://methaneguidingprinciples.org/best-practice-guides/venting/








14 



 



Even if an operator demonstrates to NMED’s satisfaction that venting is the only viable 



option for unloading the well, the operator must take reasonably available steps to minimize 



venting.  The proposed rule appropriately requires operators to reduce wellhead pressure prior to 



blowdown, monitor liquids unloading in close proximity to the well or via remote telemetry, and 



to close all well head vents and return the well to normal production as soon as possible.  In 



addition, to protect public health, venting should not be permitted during ozone season (May 1 



through September 30). 



5. Storage Tanks 



In 2017, storage tanks in New Mexico were responsible for 22,700 metric tons of 



methane emissions.  Of this total, 10,100 metric tons were emitted by oil and condensate tanks, 



while 12,600 metric tons were emitted by produced water tanks.60 



Were it not for the Site-Wide Exemptions (which, as explained, would leave the vast 



majority of facilities in New Mexico essentially unregulated), NMED’s proposed regulation of 



storage tanks would be quite strong.  NMED has appropriately proposed to require capture or 



control of emissions from any tank with the potential to emit 2 tons per year of VOC or greater.  



This is the same threshold that now applies to tanks in Colorado.61  NMED has also 



appropriately proposed to require operators to perform LDAR at storage tanks. 



Unfortunately, however, the rule does nothing to compel, incentivize, or even encourage 



operators to capture gas for sale or use in a process, instead of flaring.  While flaring is certainly 



superior to venting, flaring still results in large amounts of CO2 pollution, with smaller amounts 



of CO, NOx, unburned hydrocarbon (methane and VOC), and (for sour gas) SO2 pollution.62 



Flaring from tanks is a particularly large source of pollution.  In the Permian Basin as a whole 



(including operators in both Texas and New Mexico), operators subject to EPA’s greenhouse gas 



reporting rules reported emitting 1,390,000 tons of CO2 from enclosed combustors or flares for 



 
 
60 EDF: New Mexico Oil and Gas Data 



61 5 Colo. Code Regs. § 1001-9:D:II.C.1.c. 



62 



https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fu



els%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20



could%20be%20injurious%20to%20health 





https://www.edf.org/nm-oil-gas/emissions


https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fuels%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20could%20be%20injurious%20to%20health


https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fuels%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20could%20be%20injurious%20to%20health


https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fuels%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20could%20be%20injurious%20to%20health
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tanks at well-pads in 2018.63  These emissions are smaller than, but of similar scale to, the 



6,020,000 tons of reported CO2 emissions in 2018 from flaring of associated gas from oil wells.64 



Similarly, operators of gathering systems in the Permian as a whole reported emitting 



712,000 tons of CO2 from enclosed combustors or flares for tanks at gathering compressor 



stations in 2018.65  This amounts to 35% of flaring from gathering compressor stations in the 



Permian that year.66     



The failure of the draft NMED rule to promote capture for sale or use over control via 



combustion is greatly compounded by the failure of the draft companion waste rules from OCD 



to treat combusted gas from tanks as waste.67  As we argue in our comments to OCD, this is not 



logical or in the spirit of the OCD rules, and it is also not in the spirit of NMED’s Draft Rule.  



The hydrocarbons in vapors from a tank are valuable products that should be conserved and used 



rather than combusted, just as the hydrocarbons in associated gas should be used rather than 



combusted.  And, the CO2 and other pollutants emitted by combustors controlling emissions 



from tanks, while smaller in volume, are harmful in the same way that pollutants from associated 



gas flaring are harmful.   



Relatively new technologies are also available to facilitate capture of gas for sales or 



process.  For example, catalytic systems are available to remove oxygen that can contaminate gas 



recovered from tanks, so that it can be injected into gathering pipelines without contaminating 



the gas in those pipelines.68   



 
 
63 EPA Subpart W, 



https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list. EF_W_ATM_STG_TAN



KS_CALC1OR2: “Large” tanks, greater than or equal to 10 bbls of throughput per day. CO2 emissions from Tanks 



with Flaring for basin 430 (Permian). EF_W_ATM_STG_TANKS_CALC3: “Small” tanks, less than 10 bbls of  



throughput per day. CO2 emissions from Tanks with Flares for basin 430 (Permian). 



EF_W_ASSOCIATED_NG_UNITS: Data for associated gas venting and flaring. Associated Gas Flaring CO2 for 



basin 430 (Permian). 



64 Id.  



65 EPA Subpart W, 



https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list. EF_W_EMISSIONS_SO



URCE_GHG: CO2 emissions from Atmospheric Storage Tanks for basin 430 (Permian) 



66 Id. 



67 Draft § 19.15.27.8, paragraph E(3) lists all sources of vented or flared gas that must be reported by operators of 



well facilities to OCD on from C-115B; venting or flaring from most of these sources is limited by Draft 19.15.27.9.  



While paragraph E(3) includes “uncontrolled storage tanks” as a source that must be reported, it does not include gas 



that is combusted from controlled tanks.  Similarly, for gathering systems, Draft 19.15.27.22, paragraph C(7) 



includes “uncontrolled storage tanks” as a source that must be reported, but omits gas that is combusted from 



controlled tanks.  



68 See, for example, https://www.ecovaporrs.com/zero2-solutions/.   





https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list


https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list


https://www.ecovaporrs.com/zero2-solutions/
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In addition to the changes we urge OCD to make to incentivize capture for sale over 



combustion, NMED’s proposal could easily be strengthened to address this issue and bring the 



tanks provisions in line with the Governor’s directives.  First, NMED should require that vapors 



from new tanks be captured and routed to a process or sales, rather than controlled via 



combustion.  Additionally, NMED should create a phase-in schedule to convert tanks with larger 



PTE from control via combustion to capture for sales or use.   



NMED should also strengthen other provisions in the storage tank rule in order to achieve 



the Governor’s goal of setting nationally-leading methane regulations.  For example, while 



NMED proposes to require operators to capture and control 95% of emissions from storage tanks 



with the potential to emit between 6 and 10 tons per year, operators in Wyoming are required to 



capture and control 98% of emissions from these tanks.69  Similarly, while NMED laudably 



proposes to require operators to install a control device to ensure that thief hatches automatically 



close once tank overpressure is relieved, it has not proposed to require automatic tank gauging.  



Automatic tank gauging systems can eliminate the need for operators to open the thief hatch to 



measure the liquid in the tank, thereby reducing venting, and reducing the chance of emissions 



from improperly sealed thief hatches after gauging is completed.  These systems are already 



widely deployed.  Colorado requires that new tanks have gauging systems allowing operators to 



measure the quantity of liquid in the tank without opening the thief hatch.70  Beginning on 



January 1, 2021, new tanks in Colorado must have systems allowing operators to measure the 



quantity and quality of liquid in the tank without opening the thief hatch.71  The Methane 



Guiding Principles Partnership likewise endorses the use of automatic gauging.72 



We strongly encourage NMED to make the storage tank provision stronger by (1) 



requiring operators to capture vapors from all new tanks and route them to a process or sales, 



rather than control emissions from new tanks with combustion; (2) phase in requirements for 



capture, rather than control via combustion, for existing tanks with larger PTE; (3) increasing the 



capture-and-control requirement from 95% to 98% for tanks with the potential to emit 6 tons per 



year or greater; and (4) requiring automatic tank gauging at new storage tanks.   



However, the largest problem is not that the storage tank provision is too weak; the 



problem is that the vast majority of storage tanks will not be subject to this provision unless the 



Site-wide Exemptions are eliminated.  If these exemptions remain, oil and natural gas operations 



will continue emitting large amounts of methane and VOCs that could be mitigated at reasonable 



cost, causing unnecessary climate harm and contributing to elevated levels of ozone pollution in 



 
 
69 



http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/5



-12-2016%20Oil%20and%20Gas%20Guidance.pdf 



70 5 Colo. Code Regs. § 1001-9:D.II.C.4.a.(i) and § 1001-9:D.II.A.21 (definition of “Storage tank measurement 



system.”   



71 5 Colo. Code Regs. § 1001-9:D.II.C.4.a.(ii). 



72 Methane Guiding Principles: Venting. 





http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/5-12-2016%20Oil%20and%20Gas%20Guidance.pdf


http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/5-12-2016%20Oil%20and%20Gas%20Guidance.pdf


https://methaneguidingprinciples.org/best-practice-guides/venting/
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New Mexico.  Because emissions from tanks are particularly rich in VOC relative to many other 



oil and natural gas sources, applying the Site-wide Applicability limits to tanks will have an 



especially pronounced impact on regional ozone pollution.  Moreover, tanks emissions are also 



rich in hazardous air pollutants, like cancer-causing benzene, which can cause acute harm to 



people living near oil and natural gas production sites.  There is simply no reason any storage 



tank in New Mexico should be exempt from NMED’s regulations. 



6. Compressors 



Compressor leaks were responsible for 17,500 metric tons of methane in New Mexico in 



2015.73  There are cost-effective options for reducing emissions from both centrifugal and 



reciprocating compressors that are well established and have been required in other jurisdictions 



for some time.  Unfortunately, NMED’s proposal is significantly weaker than what several other 



jurisdictions already require.  In some instances, it is less demanding than the EPA regulations 



that already apply to New Mexico operators.74 



The following changes are needed to ensure that NMED’s rule achieves emission 



reductions that are comparable to what other jurisdictions already require.  



• The Site-Wide Exemptions must be eliminated.  We are not aware of any U.S. 



jurisdiction that exempts stripper wells or smaller facilities from requirements 



pertaining to compressors. 



• NMED should not exempt well-pad compressors.  Both California and 



Canada’s federal government regulate compressors located on well-pads.75  In 



addition, Colorado regulates centrifugal compressors located at well-pads.76  It is 



not rational to exempt compressors based on where they are located.  For 



example, the control strategies for wet-seal centrifugal compressor seals are 



generally applicable at all sites, and are not less effective simply because the 



compressor is in proximity to a well or a group of wells.  Controlling these 



 
 
73 https://www.edf.org/sites/default/files/new-mexico-methane-analysis.pdf 



74 For example, NMED’s proposed regulation of reciprocating compressors is weaker than Subpart OOOO, adopted 



in 2012.  NMED proposes to require operators to do one of the following: (1) change the rod packing every 26,000 



operating hours or every 3 years, whichever is later, or (2) collect emissions from the rod packing under negative 



pressure and route via a closed vent system to a control system, a recovery system, fuel cell, or a process stream.  



This is substantively identical to Subpart OOOO.  40 C.F.R. § 60.5385.  But in contrast to Subpart OOOO, which 



applies to all reciprocal compressors installed or modified upstream of the wellhead, NMED’s proposal would 



exempt compressors located at facilities with a calculated potential to emit of less than 15 tons per year. 



75 Cal. Code Regs. tit. 17, § 95668 (c)(3), (d); see Regulations Respecting Reduction in the Release of Methane and 



Certain Volatile Organic Compounds (Upstream Oil and Gas Sector) (SOR/2018-66) [hereinafter “Canada Federal 



Regulations”], § 14. 



76  5 Colo. Code Regs. § 1001-9:D.II.B.3.b. 





https://www.edf.org/sites/default/files/new-mexico-methane-analysis.pdf


https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/methane-upstream-oil-gas-regulations-questions.html


https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/methane-upstream-oil-gas-regulations-questions.html
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emissions is particularly straightforward and cost-effective, so there is no reason 



any wet-seal centrifugal compressor should be exempt from the rule. 



• With respect to existing reciprocal compressors, NMED should look to 



Canada.  Canada requires operators to measure emissions from reciprocating 



compressor rod packing vents and conduct repairs in the event the compressor is 



emitting in excess of 0.023 standard cubic meters (0.81 standard cubic feet) per 



minute per cylinder.77  California’s regulation takes a similar approach, but has an 



overly lenient threshold for repair (2 standard cubic feet per minute, per 



cylinder).78 



7. Completions and Recompletions79 



Completions and recompletions are an important source of methane emissions, that will 



increase in importance if changing commodity prices lead to another wave of build-out.  



Although this topic was discussed extensively by the Methane Advisory Panel, it is 



conspicuously missing from NMED’s proposed rule.  NMED should correct this oversight by 



requiring the use of green completions except in strictly limited circumstances. 



Although EPA requires green completions at most wells under Subpart OOOOa,80 some 



operators have been exploiting ambiguities in this regulation to avoid deploying reduced 



emission completion (“REC”) equipment.  NMED should adopt regulations that are more 



protective of public health and the environment.  Canada’s federal regulations which provide that 



“Hydrocarbon gas associated with flowback at a well at an upstream oil and gas facility must not 



be vented during flowback but must instead be captured and routed to hydrocarbon gas 



conservation equipment or hydrocarbon gas destruction equipment.”81  There is only one 



exception to this flat ban on venting: the prohibition does not apply “if all the gas associated with 



flowback at the well does not have sufficient heating value to sustain combustion.”82  Similarly, 



Colorado regulators have recently proposed to require control of at least 95% of emissions 



during the entire flowback period.83 



 
 
77 See Canada Federal Regulations, § 18(3)(b). 



78 Cal. Code Regs. tit. 17, § 95668(c)(4)(D). 



79 A more extensive discussion of this topic is found in Western Environmental Law Center, et al.’s comments on 



the Oil Conservation Division’s Natural Gas Waste Draft Rule.  We incorporate this discussion herein by reference. 



80 40 C.F.R. § 60.5375a. 



81 Canada Federal Regulations, § 11(2). 



82 Id., § 11(3). 



83 Proposed 5 CCR 1001-9, VI.D.1.a. 
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These regulations are more protective than the regulations in Subpart OOOOa, for two 



reasons.  First, unlike EPA’s regulations, the Canada and Colorado regulations do not allow 



venting during the initial flowback stage (unless the gas produced at this stage does not have 



sufficient heating value to sustain combustion).  Second, neither regulation contains the 



frequently abused “technical infeasibility” exemption that is found in EPA’s regulations. 



The “technical infeasibility” exemption is unnecessary and undermines the effectiveness 



of Subpart OOOOa.  We are skeptical that there are in fact normal flowback situations where 



REC cannot be designed to address.  Studies have shown that REC can be successfully deployed 



even on low-pressure wells.84  But to the extent there are normal flowback situations where REC 



cannot be deployed, industry should be required to specifically identify them so the exemption 



can be narrowly tailored. 



Another problem is that the “technical infeasibility” exemption has been interpreted to 



allow operators to obtain an exemption from green completion requirements even when the 



grounds for the exemption (e.g., lack of gathering lines) are known in advance.  In adopting this 



rule, EPA considered but rejected comments urging the agency to disallow technical infeasibility 



exemptions in these cases.85  As EPA’s discussion indicates, in many cases operators know in 



advance that it is not feasible to comply with green completion requirements due to lack of 



gathering lines, right of way issues, or similar factors.  In these cases, there is a technically 



feasible alternative to wasting the gas: delay drilling until these infrastructure concerns are 



addressed.  Exemptions to green completion requirements should be permitted only in true 



emergencies.  We encourage NMED to adopt a provision for completions and recompletions 



modeled after Canada’s rule and Colorado’s proposal. 



8. Other Issues 



a. Evaporation Ponds 



We applaud NMED for proposing to regulate evaporation ponds, also called produced 



water ponds and “sumps.”  These ponds can be a significant source of VOC and methane 



emissions, although their emissions are poorly studied.86  There is regulatory precedent from two 



California jurisdictions for controlling emissions from these facilities.  More than 30 years ago, 



the Ventura County Air Pollution Control District enacted regulations to control VOC emissions 



 
 
84 https://www.epa.gov/sites/production/files/2017-08/documents/reduced_emission_completions_farm_2006.pdf at 



8 (discussing Weatherford Green Completion equipment which can be used when well pressure is less than 80 psig). 



85 See 81 FR 35852. 



86 Marc L. Mansfield, et al., Emissions of Organic Compounds from Produced Water Ponds III: Mass-transfer 



Coefficients, Composition-emission Correlations, and Contributions to Regional Emissions, SCI. OF TOTAL ENVIRO. 



(Feb. 2018) (estimating that emissions from produced water ponds account for about 4% to 14% of all organic 



compound emissions by the oil and natural gas sector of the basin in Utah’s Unita Basin); Seth N. Lyman, et al., 



Emissions of Organic Compounds from Produced Water Ponds I: Characteristics and Speciation, SCI. OF TOTAL 



ENVIRO. (Nov. 2017) (noting that, as of late 2017, “[a]lmost no studies of emissions from produced water ponds 



have been conducted”). 





https://www.epa.gov/sites/production/files/2017-08/documents/reduced_emission_completions_farm_2006.pdf


https://pubmed.ncbi.nlm.nih.gov/29426211/


https://pubmed.ncbi.nlm.nih.gov/29426211/


https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1153&context=chem_facpres,
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from evaporation ponds.  These regulations (1) prohibit so-called “first stage” sumps—i.e., 



surface ponds that receive a stream of produced water directly from an oil production well or 



field gathering system; and (2) require operators to cover 90% of the surface of the pond with a 



barrier that is impermeable to VOCs.87  The San Joaquin Valley Air Pollution Control District 



more recently enacted regulations that prohibit first stage sumps and require operators to cover 



their pond with an impermeable barrier.88 



NMED’s proposal, like the Ventura and San Joaquin rules, would ban first stage 



evaporation ponds by requiring liquids to pass through a storage tank designed to capture flash 



emissions before being transferred to the pond.  NMED’s proposal would also follow these other 



jurisdictions in requiring operators to install an impermeable barrier to prevent VOC emissions 



from venting into the atmosphere.  Each pond would be required to install a system to capture 



and control VOC emissions.  Finally, the proposed rule would require operators to inspect each 



pond on a monthly basis to ensure that emissions are being captured and controlled.  All of these 



provisions are technically feasible, cost-effective, and likely to lead to important reductions in 



methane and VOC emissions. 



NMED requests comment on the appropriate applicability threshold for this provision, 



including “whether to establish emission standards based on the pond’s potential to emit or 



throughput.”  We encourage NMED to consider what other jurisdictions have done in identifying 



appropriate applicability thresholds.  San Joaquin recognizes an exemption for evaporation ponds 



that have estimated emissions of 0.007 pounds per square foot per day or less.  Ventura exempts 



ponds from compliance if the liquid contains less than 5 milligrams of VOCs per liter. 



Following these jurisdictions, NMED should look at emissions intensity or overall 



potential to emit in crafting its provision, as opposed to a throughput-based approach.  That is 



because the cost of control depends both on the size of the pond and the content of the water.  A 



small pond with relatively VOC-rich water may present a more cost-effective emission control 



opportunity than a large pond with relatively VOC-poor water.  We believe either the San 



Joaquin or Ventura threshold would be appropriate here. 



b. Pig Launching and Receiving 



We applaud NMED for proposing to regulate pipeline pigging launching and receiving 



operations.  Pigging is an important maintenance activity that can improve environmental 



performance by increasing pipeline capacity (thereby reducing the need to flare).  Pigging also 



 
 
87 Ventura County Air Pollution Control District Rule 71.4 (adopted Oct. 4, 1988; most recently amended Jun. 8, 



1993). 



88 San Joaquin Valley Air Pollution Control District Rule 4402 (adopted Apr. 11, 1991; most recently amended Dec. 



15, 2011). 





http://www.vcapcd.org/Rulebook/Reg4/RULE%2071.4.pdf


https://www.valleyair.org/rules/currntrules/03R4402CleanRule.pdf
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reduces the amount of energy needed for compression.89  However, it is important that operators 



use best practices while pigging to minimize emissions. 



Gas is vented both when a pig is inserted into a pipeline before launch and when it is 



removed from a pipeline at a receiving station.  Gas is also vented from the storage tanks that 



receive the liquid and debris removed by the pig.  All of these emissions can be easily controlled.  



To begin, operators can reduce the volume of gas potentially subject to release by creating short 



pig barrels (i.e., by using temporary line stops to isolate the section of the pipeline where the pig 



will be launched or received).90  Operators routinely use vapor recovery systems to capture gas 



from the pig launching or receiving chamber.91  Finally, proper planning can reduce the number 



of blowdowns that are necessary, by allowing the operator to conduct multiple repairs and 



maintenance operations during a single downtime event.92 



We believe NMED has appropriately chosen to apply these standards to new and existing 



operations with the potential to emit 1 ton per year of VOC or greater (although the Site-Wide 



Exemptions must be eliminated to ensure that this provision actually applies to all of the 



operations it was designed to apply to).  We likewise agree that a 98% capture and control 



requirement for these emissions is appropriate.  Finally, we agree that the operational standards 



and best management practices NMED has proposed are achievable and likely to result in 



meaningful emission reductions.  Many of these best management practices are required under 



permit programs such as Pennsylvania’s.93 



c. Dehydrators 



NMED’s proposed emissions standards for dehydrators are a good start.  NMED has 



appropriately chosen to apply these standards to new and existing dehydrators with the potential 



to emit 2 tons per year of VOC or greater (although the Site-Wide Exemptions must be 



eliminated to ensure that this provision actually applies to all of dehydrators it was designed to 



apply to).  The proposed capture-and-control requirement of 95% is readily achievable and 



consistent with what other states (such as Colorado) already require.94  Although this is a good 



start, the rule will be quickly rendered obsolete absent a timeline for completing a transition to 



 
 
89 Methane Guiding Principles: Energy Use. 



90 https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/ ; https://www.gti.energy/wp-



content/uploads/2019/09/CH4-10-Sept18-Nathan-Wheldon-Presentation.pdf 



91 https://www.epa.gov/sites/production/files/2016-06/documents/pigging.pdf ; https://www.ourair.org/wp-



content/uploads/Draft-PT70-Reeval-7904-R11-03-02-2018.pdf section 4.7. 



92 https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/  



93 9 Pennsylvania BAQ-GPA/GP-5, § K(1). 



94 5 Colo. Code Regs. 1001-9:D.II. 





https://methaneguidingprinciples.org/best-practice-guides/energy-use/


https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/


https://www.gti.energy/wp-content/uploads/2019/09/CH4-10-Sept18-Nathan-Wheldon-Presentation.pdf


https://www.gti.energy/wp-content/uploads/2019/09/CH4-10-Sept18-Nathan-Wheldon-Presentation.pdf


https://www.epa.gov/sites/production/files/2016-06/documents/pigging.pdf


https://www.ourair.org/wp-content/uploads/Draft-PT70-Reeval-7904-R11-03-02-2018.pdf


https://www.ourair.org/wp-content/uploads/Draft-PT70-Reeval-7904-R11-03-02-2018.pdf


https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/
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zero-emission dehydrators (a common technology discussed in the MAP Report).95  NMED 



should go further and provide that all new dehydrators must be zero emission, and that existing 



dehydrators should be retrofitted to be zero emission within three years of the rule’s effective 



date.  This will give industry time to acquire and deploy solar-powered zero-emission 



dehydrators. 



d. Hydrocarbon Liquid Transfers 



NMED has proposed strong, sensible regulations for hydrocarbon liquid transfers.  The 



issue of venting associated with truck loading was discussed in the MAP Report.96  Several 



jurisdictions regulate these emissions.  For example, Colorado now requires operators to use a 



vapor collection and return systems to collect emissions from hydrocarbon liquid transfers.97  In 



Utah, operators must control emissions during truck loading operations at using a vapor capture 



line, which must be connected to a control device or process and must achieve a VOC 



destruction efficiency of 95% or better.98  Pennsylvania likewise requires load-out operations to 



achieve a VOC destruction efficiency of 95% or greater.99  Building on these precedents, NMED 



has appropriately proposed to require operators to use vapor balance or control technology, or to 



control VOC emissions by 98% using a flare, when transferring liquids between transfer vessels 



and storage tanks. 



e. Engines and Turbines 



NMED has appropriately proposed to regulate exhaust emissions from natural gas-fired 



spark ignition engines, compression ignition engines, and natural gas-fired combustion turbines.  



Because engines and turbines are not fully efficient in oxidizing fuel, exhaust from these units 



contains unburned hydrocarbons (including methane and VOCs), as well as other pollutants such 



as CO and NOx.  As explained in the MAP Report, good combustion practices and the use of 



catalytic controls can reduce emissions of all of these pollutions by ensuring that the desired 



combustion reaction occurs as efficiently as possible for a given air/fuel mix.100  The Methane 



Guiding Principles Partnership has identified a variety of other control options for reducing 



emissions from engines, including the use of automated air-to-fuel ratio control systems that 



 
 
95 MAP Report at 76. 



96 Id. at 237–38. 



97 5 Colo. Code. Regs. § 1001-9:D.II.C.5. 



98 Utah Admin. Code r. R307-504-4. 



99 9 Pennsylvania BAQ-GPA/GP-5, § F(1)(a). 



100 MAP Report at 97.  For a given fuel mix, emissions of CO, NOx, and methane/VOCs are directly correlated, and 



increase or decrease depending on how efficient the combustion process is.  Changing the fuel mix impacts emission 



rates of different pollutants differently.  Increasing the ratio of air to fuel results in more CO and NOx while 



reducing methane and VOCs.  Decreasing this ratio reduces CO/NOx while increasing methane/VOCs.  To control 



for fuel mix effects, emission limits are expressed in terms of ppmvd at a particular air-to-fuel ratio (usually 3% O2). 











23 



 



optimize engine performance, and regular replacement of compressor-cylinder to minimize 



leakage through o-rings, covers, and pressure packing.101 



NMED’s proposed emission standards for new and existing stationary combustion 



turbines are readily achievable and consistent with the standards applied in Pennsylvania.102  



NMED’s proposed emission standards for new natural gas-fired spark-ignition engines are 



likewise readily achievable and consistent with what Pennsylvania requires.103 



For existing engines, NMED’s identifies a standard of performance that existing engines 



should eventually achieve.  These standards (which vary depending on horsepower and engine 



type) are equivalent to the standards Pennsylvania applies to engines constructed between 



February 2013 and August 2018.104  Rather than requiring operators to immediately bring all of 



their engines into compliance with these standards, NMED proposes to allow operators to do so 



in stages.  Thus, 30% of an operator’s engines would be required to comply with the standards 



by 2024, 65% would be required to comply by 2026, and 100% would be required to comply by 



2028.  Because NMED did not publish a preamble to this proposal, it is not clear that it makes 



sense to phase these standards in over an eight-year period.  We would ask that NMED share its 



reasoning and analysis when the Draft Rule is put out for formal comment, so that we can better 



evaluate it.  In addition, NMED should delete the proposed exemption for engines that were 



placed into service between March 25, 2004 and January 1, 2009.  This exemption would 



undermine the proposal to gradually improve the performance of existing engines, because it 



would give operators an incentive to leave these engines in place indefinitely while retrofitting or 



replacing newer, cleaner engines.  If these engines cannot be retrofitted to meet the proposed 



standard, NMED should require operators to take them out of service by 2028. 



f. Heaters 



We appreciate that NMED has proposed to regulate exhaust emissions from natural-gas 



fired heater units.  While individual units may not be major sources of air pollution, the large 



number of units in the field means cumulative emissions may be significant.105  Accordingly, it is 



important to control emission from this source to the extent practicable.  NMED should 



strengthen its regulation of exhaust emissions.  It should also look at options for reducing flash 



emissions from the heater treaters—something the current regulation is completely silent on. 



 
 
101 Methane Guiding Principles: Energy Use. 



102 9 Pennsylvania BAQ-GPA/GP-5, § M(1)(b). 



103 Id., § C(1)(c). 



104 Id., § C(1)(b)(i). 



105 https://www.colorado.gov/pacific/sites/default/files/AP_PO_Heater-Treaters_1.pdf (although emissions 



associated with individual heater treaters may fall below regulatory thresholds, “cumulative heater-treater NOx 



emissions . . . are projected to be the largest single area source category in Colorado by 2018”). 





https://methaneguidingprinciples.org/best-practice-guides/energy-use/


https://www.colorado.gov/pacific/sites/default/files/AP_PO_Heater-Treaters_1.pdf
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Because heaters are not fully efficient in oxidizing fuel, exhaust from these units contains 



unburned hydrocarbons (including methane and VOCs) as well as CO and NOx.  Good 



combustion practices can reduce emissions of all of these pollutants by ensuring that the desired 



combustion reaction occurs as efficiently as possible for a given air/fuel mix.  The use of low-



NOx burners and catalytic controls can reduce emissions still further, although these controls 



may not be feasible for smaller units.106 



NMED has proposed NOx and CO emission limits for new and existing heaters.  Existing 



heaters are required to comply with a 30 ppmvd @ 3% O2 limit for NOx and a 300 ppmvd @ 3% 



O2 limit for CO.  New heaters are subject to the same NOx limit but are required to comply with 



a 130 ppmvd @ 3% O2 limit for CO.  These limits were apparently derived from Pennsylvania’s 



regulations,107 and are fully achievable and appropriate.  However, it also appears that at least 



some jurisdictions have imposed more stringent emission limits for heaters of comparable size.  



For example, the San Joaquin Valley Air Pollution Control District found in 2005 that a 16.8 



MMBtu/hr heater treater using best available control technology could achieve a CO emission 



rate of 111 ppmvd @ 3% O2 and a NOx limit of 15 ppmvd @ 3% O2.108  As explained, a unit 



achieving these lower CO and NOx emission limits would also emit less methane and VOCs.  



NMED should look carefully at what San Joaquin and other regulators have done to determine if 



the proposed emission standards for CO and NOx can be strengthened. 



NMED has also proposed requirements for proper maintenance, inspection, and testing of 



heaters.  Although these requirements are generally appropriate, they should be strengthened by 



requiring annual, rather than biennial, inspection and maintenance. 



In addition to regulating exhaust emissions, NMED should consider options for 



regulating flash emissions.  Heaters are used to increase the temperature of hydrocarbons in 



order to break oil-water emulsions and prevent formation of ice or natural gas hydrates, ensuring 



that the oil or gas will meet pipeline specifications.  This temperature increase can cause methane 



and VOCs to flash.  Regulators commonly require operators to control these emissions by 



routing flashed gas to a pipeline or, in upset conditions, to a flare.109  NMED should consider 



imposing a similar requirement here. 



g. Compressor Starter Motors 



 
 
106 Id. 



107 9 Pennsylvania BAQ-GPA/GP-5, § L(1)(b). 



108 Best Available Control Technology (BACT) Guideline 1.8.4m (Sept. 12, 2005). 



109 Mont. Dept. of Envtl. Quality, Air Quality Permit #3411-00 (“Westport shall control Volatile Organic Compound 



(VOC) emissions from the heater treater by routing the emissions (separated gas) to a pipeline. During emergencies 



or facility upsets, the emissions shall be routed to a flare.”); see also Wyo. Dept. of Envtl. Quality, Permit 



Application Analysis AP-16768 (Aug. 18, 2015) (“All produced gas from the battery, including gas evolved in the 



heater treaters, shall be routed to the smokeless flare to reduce the mass content of VOCs and HAPs in the produced 



gas vented to the device by at least ninety-eight percent (98%) by weight.”). 





http://www.valleyair.org/busind/pto/bact/b_a_c_t/bact_guideline_details.asp?category_level1=1&category_level2=8&category_level3=4&last_update=10/26/2009


https://deq.mt.gov/Portals/112/Air/AirQuality/Documents/ARMPermits/3411-00.pdf


http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Applications%20on%20Notice/16768%20-%20Marathon%20Oil%20Company,%20Gooseberry%20B%20Tank%20Battery%20Permit%20Analysis%20-%20Park%20County%20(PDF).pdf


http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Applications%20on%20Notice/16768%20-%20Marathon%20Oil%20Company,%20Gooseberry%20B%20Tank%20Battery%20Permit%20Analysis%20-%20Park%20County%20(PDF).pdf
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NMED should regulate compressor starter motors used to start combustion engines.  



These devices work by releasing pressurized natural gas from a tank which expands through the 



starter turbine, causing the engine to start.  The gas is then vented to the atmosphere. 



Operators have reported that “[r]eplacing gas starters with air or nitrogen can result in 



quick payback” while reducing methane and VOC emissions.110  The Methane Guiding 



Principles Partnership likewise recommends replacing natural gas-driven starters with electrical 



starters or pneumatic starters that use air or nitrogen.111  Emissions from these devices can also 



be controlled by a vapor recovery unit or a flare.112  NMED should prohibit the installation of 



new starters that vent to the atmosphere and require operators to replace existing natural gas-



driven starters with a zero-emission alternative within three years of the effective date of this 



rule. 



h. Casinghead Gas 



NMED should prohibit venting of casinghead gas from oil wells.  The industry’s 



Methane Guiding Principles Partnership recommends that operators reduce these emissions by 



using a vapor recovery system or flaring.113  If the gas is not sufficiently pressurized to permit 



recovery, it can be routed to a compressor.114  Capturing casinghead gas may even increase the 



productivity of a well by reducing backpressure on the wellbore.115  A case study from Lea 



County found that an operator was able to increase both oil and gas production, increasing 



productivity by $7,500 a month, by compressing casinghead gas and routing to process.116  



NMED should draft a provision that generally requires operators to recover casinghead gas and 



put it to beneficial use. 



i. Control Devices 



NMED appropriately proposes to enact a suite of best management practices for emission 



control devices including open flares, vapor recover units (“VRUs”), and the like.  The 



requirements to inspect control equipment, provide for a backup control device to operate during 



VRU downtime, and to retrofit existing flares with auto-igniters will be particularly impactful.  



We join our colleagues at EDF in calling on NMED to strengthen these regulations by requiring 



 
 
110 https://www.epa.gov/sites/production/files/2016-06/documents/replacegas.pdf  



111 Methane Guiding Principles: Energy Use. 



112 Methane Guiding Principles: Venting.  



113 Id. 



114 https://www.epa.gov/sites/production/files/2017-07/documents/blackman_pennstate_2009.pdf at 5. 



115 https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf at 32. 



116 https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf at 36. 





https://www.epa.gov/sites/production/files/2016-06/documents/replacegas.pdf


https://methaneguidingprinciples.org/best-practice-guides/energy-use/


https://methaneguidingprinciples.org/best-practice-guides/venting/


https://www.epa.gov/sites/production/files/2017-07/documents/blackman_pennstate_2009.pdf


https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf


https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf
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operators to achieve a 98% destruction removal efficiency of all flares and combusters used to 



control emissions. 



Unfortunately, these common-sense requirements are undermined, like everything else in 



the proposal, by the Site-wide Exemptions.  The idea of tens of thousands of wells venting 



methane into the air through unlit flares—with no regulatory obligation to fix the problem—



underscores the dire need to excise the Site-wide Exemptions from the rule. 



CONCLUSION 



We appreciate the opportunity to comment on the Draft Rule, and look forward to 



continuing to work with you to improve it.  Please do not hesitate to reach out with questions 



about any of our comments or any other issue that may arise during this rulemaking. 



Respectfully submitted, 



David R. Baake 



Baake Law, LLC 



2131 Main Street 



Las Cruces, NM 88001 



(575) 343-2782 



david@baakelaw.com 
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Table A.  Applicability of LDAR Programs Regulating the Oil and Natural Gas Production Sector. 



Jurisdiction Applicability of LDAR 



Provision 



Exemption for Stripper 



Wells? 



Exemption for Facilities with 



Potential to Emit Less than 



15 TPY of VOCs? 



EPA Subpart OOOOa (as 



adopted June 3, 2016)i 



LDAR required at any new or 



modified well site where 



storage tanks or other 



equipment with the potential to 



emit fugitive emissions are 



located.  40 C.F.R. § 60.5365a 



(2016) 



No.  EPA specifically rejected 



the suggestion that it adopt 



such an exemption: “One 



option examined includes an 



exemption from low 



production well site fugitive 



requirements, but was rejected 



because we believe that low 



production well sites have 



similar equipment and 



components as sites that are 



not categorized as low 



production.  Without data 



supporting a difference in 



emissions between low 



production well sites and not 



low production well sites, the 



EPA believes exempting low 



production well sites would 



reduce the effectiveness of the 



rule, especially considering the 



high proportion of small firms 



in the industry.”  81 FR 35892. 



No 



California LDAR requirements apply to 



all oil and gas wells, regardless 



No No 
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of potential to emit.  Cal. Code 



Regs. tit. 17, § 95669.   



Canada (Federal) LDAR requirements applies to 



all equipment located at an oil 



and natural gas well, except 



“an equipment component 



used on a wellhead at a site at 



which there is no other 



wellhead or equipment except 



for gathering pipelines or a 



meter connected to the 



wellhead.”  SOR/2018-66, 



§ 28(1). 



No No 



Colorado LDAR requirements apply to 



any “well production facility,” 



defined as “all equipment at a 



single stationary source 



directly associated with one or 



more oil wells or natural gas 



wells upstream of the natural 



gas processing plant.”  5 Colo. 



Code Regs. § 1001-



9:D.II.A.25. 



No No 



Ohio New or modified oil and 



natural gas production 



operations must develop 



LDAR program to be eligible 



No No 
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for General Permit 12.1 or 



12.2. 



Pennsylvania New or modified 



unconventional wells, 



wellheads, and associated 



equipment must develop 



LDAR program to be eligible 



for general operating permit.  9 



Pennsylvania BAQ-GPA/GP-



5, § G. 



No No 



Utah “[A]ll oil and natural gas 



exploration, production, and 



transmission operations; well 



production facilities; natural 



gas compressor stations; and 



natural gas processing plants in 



Utah” must comply with 



applicable regulations, 



including the requirement to 



conduct semi-annual LDAR.  



Utah Admin. Code r. R307-



501-3, 509-4. 



No No 



Wyoming All new or modified facilities 



where fugitive emissions are 



greater than or equal to 4 TPY 



of VOCs must submit a 



Fugitive Emissions Monitoring 



Protocol.  See Oil and Gas 



No No (threshold is 4 TPY of 



VOCs) 
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Production Facilities, Chapter 



6, Section 2 Permitting 



Guidance. 



 



 
 
i On August 13 2020, EPA finalized revisions to OOOOa that, among other things, exempt wells that produce less than 15 barrels a 



day from LDAR requirements.  Governor Michelle Lujan Grisham condemned this action, explaining that it was “utterly 



disheartening and sadly unsurprising to hear once again that critical environmental regulations are being rolled back by the Trump 



administration[.]”  NMED Cabinet Secretary James Kenney likewise condemned the revisions, explaining: “These rollbacks make it 



even more essential that our regulations secure greater emission reductions from the oil and gas sector.”  https://www.env.nm.gov/wp-



content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf 





https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf


https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf
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1 Introduction 




This report was developed in response to a December 2017 rulemaking, in which the Colorado 
Air Quality Control Commission (AQCC) established a pneumatic controller (PC) ‘Find and Fix’ 
program for oil and gas well production facilities and natural gas compressor stations located 
in the ozone non-attainment area (NAA). The AQCC recognized that continuous bleed and 
intermittent pneumatic controllers are designed to have emissions but these emissions can be 
excessive when the controllers are not operating properly. The AQCC adopted the Find and 
Fix program to reduce excess emissions from such natural gas-driven pneumatic controllers.  
 
As part of the Statement of Basis and Purpose (SBAP), and at the request of industry and 
other stakeholders, the AQCC adopted a “reassessment” provision for the Find and Fix 
program. The reassessment was to follow an Air Pollution Control Division (Division) led study 
of pneumatic controller emission reduction options, including the rate, type, application, and 
causes of pneumatic controllers found operating improperly; inspection and repair techniques 
and costs; available preventative maintenance methods; appropriateness of the definitions of 
enhanced response, intermittent pneumatic controller, no-bleed pneumatic controller, self-
contained pneumatic controller, and pneumatic controller; and other related information. 
The AQCC also directed that more information on “good engineering and maintenance 
practices” should be gathered during the pneumatic controller study and implementation of 
the Find and Fix program to inform the reassessment. As part of the reassessment, industry 
agreed to participate in a study focused on the Denver-Julesburg (DJ) Basin that would collect 
data on the types of PCs in service, those PCs determined to be operating improperly, what 
caused the PCs to not operate properly, and the repairs taken to return the PCs to proper 
operation across a representative cross section of well production facilities and natural gas 
compressor stations in the NAA.  
 
The AQCC directed the creation of a Pneumatic Controller Task Force (PCTF) comprised of 
representatives of the Division, operators and industry trade groups, local governments, and 
conservation groups. The PCTF was to brief the AQCC annually and make recommendations in 
this report, and each participant was to have the opportunity to contribute to the briefings 
and report. The AQCC also recognized that the pneumatic controller study and inspection 
program might inform the strategies for cost-effective hydrocarbon emission reductions for 
pneumatic controllers, including zero emission pneumatic controllers, under consideration by 
the Statewide Hydrocarbon Emission Reduction (SHER) team. The AQCC also established the 
SHER team through the SBAP for the December 2017 rulemaking.  
 
The PCTF convened for the first time on January 25, 2018. The group held bi-weekly meetings 
for several months to develop and design the study. Field inspections of production facilities 
selected for the study started on May 1, 2018. Afterwards, meetings were held bi-monthly to 
check on the progress of field inspections and updates on data management until the data 
was submitted to the Division in December 2018. The group met in January 2019 to discuss 
initial data analysis, finalize the project plan, and revisit goals. The PCTF briefed the AQCC 
on February 21, 2019 on its progress. Throughout the spring of 2019, industry PCTF members 
developed and responded to questionnaires to document and assess the effectiveness and 
costs of inspection techniques as well as to understand opportunities for expanded use of no-
bleed PCs. The PCTF and the SHER team held a joint meeting on June 11, 2019, to hear 
presentations on Canadian regulation of pneumatic controllers.  
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In April 2019, the legislature adopted Senate Bill 19-181, which directs the AQCC to “review 
its rules for oil and natural gas well production facilities and compressor stations and 
specifically consider adopting more stringent provisions, including . . . a requirement to 
reduce emissions from pneumatic devices. The AQCC shall consider requiring oil and gas 
operators, under appropriate circumstances, to use pneumatic devices that do not vent 
natural gas.” The PCTF was effectively put on hold in the summer of 2019 to allow its 
members to focus on regulatory proposals to be addressed during the December 2019 SB 19-
181 Rulemaking. In that rulemaking, the AQCC adopted the SHER team’s proposal to (1) 
expand the Find and Fix program statewide, (2) include language in the SBAP directing 
continued work to evaluate the use of zero-bleed pneumatic devices, and (3) provide for a 
compliance assistance approach for operators outside the nonattainment area while those 
operators get up to speed on the Find and Fix program. In the SBAP, the AQCC directed the 
SHER team and PCTF to continue their work on the mandates established in 2017, and to bring 
back to the AQCC in 2020 their recommendations on the use of zero-bleed pneumatic devices.  
 
Members of the PCTF were requested in April 2020 to review and complete this report. 




1.1 2017 AQCC Reg 7 Oil and Gas CTG Rulemaking and Pneumatic Inspection 
Program 




Below is a summary from the Statement of Basis and Purpose prepared for the 2017 AQCC 
Regulation 7 rulemaking that explains the actions taken by the AQCC for the 2017 
rulemaking and the direction given to the Division to convene a PCTF.  




1.1.1 Background 




On May 4, 2016, the U.S. Environmental Protection Agency (“EPA”) published a final rule that 
determined that Colorado’s Marginal ozone NAA failed to attain the 2008 8-hour Ozone 
National Ambient Air Quality Standard (“NAAQS”). EPA, therefore, reclassified the Denver 
Metro North Front Range (“DMNFR”) area to Moderate and required attainment of the NAAQS 
no later than July 20, 2018, based on 2015-2017 ozone data. 
 
As a result of the reclassification, on May 31, 2017, Colorado submitted to EPA revisions to its 
State Implementation Plan (“SIP”) to address the Clean Air Act’s (“CAA”) Moderate  
NAA requirements, as set forth in CAA § 182(b) and the final SIP Requirements Rule for the 
2008 Ozone NAAQS (See 80 Fed. Reg. 12264 (March 6, 2015)). As a Moderate NAA, Colorado 
revised its SIP to include Reasonably Available Control Technology (“RACT”) requirements for 
each category of volatile organic compound (“VOC”) sources covered by a Control Technique 
Guidelines (“CTG”) for which Colorado has sources in the DMNFR that EPA finalized prior to a 
NAA’s attainment date. EPA finalized the CTG for the Oil and Natural Gas Industry (“Oil and 
Gas CTG”) on October 27, 2016, with a state SIP submittal deadline of October 27, 2018. 
Given this timing, the November 2016, SIP revisions did not include RACT for the oil and 
natural gas source category and Colorado needed to further revise its SIP.  
 
The Oil and Gas CTG recommends controls that are presumptively approvable as RACT and 
provide guidance to states in developing RACT for their specific sources. In many cases, 
Colorado had similar, or more stringent, regulations comparable to the recommendations in 
the Oil and Gas CTG, though many of these provisions were not currently in Colorado’s Ozone 
SIP. Therefore, on November 16, 2017, the AQCC adopted RACT for the oil and gas sources 
covered by the Oil and Gas CTG (CTG as of October 27, 2016) into the Ozone SIP. In order to 
make additional progress towards attainment of the NAAQS, the AQCC also adopted State 
Only revisions to require owners or operators of oil and gas well production facilities and 
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compressor stations with natural gas-driven PCs in the DMNFR area to inspect and maintain 
these PCs. 




1.1.2 PC Find and Fix program  




The AQCC adopted an inspection and enhanced response (e.g., maintenance) program for 
natural gas-driven PCs. While the Oil and Gas CTG notes the value of PC inspection and 
maintenance, the Oil and Gas CTG does not specify PC inspection and maintenance as 
presumptive RACT. The AQCC therefore created a new program that requires that natural gas-
driven PCs at well production facilities and natural gas compressor stations in the DMNFR be 
inspected periodically to determine whether the PC is operating properly. The program 
requires that owners or operators inspect PCs for proper operation as part of routine LDAR 
regulatory programs at well production facilities annually, semi-annually, quarterly, or 
monthly, depending on the well production facility VOC emissions, and at natural gas 
compressor stations quarterly or monthly, depending on the natural gas compressor station 
fugitive emissions. 
 
This PC inspection and enhanced response process was intended to be a multi-step process. 
First, the owner or operator must inspect all natural gas-driven PC using an approved 
instrument monitoring method (AIMM) to screen for detectable emissions. This first step 
allows owners or operators to narrow potential response efforts to only those PCs with 
detected emissions. Second, the owner or operator must determine whether the PCs with 
detected emissions are operating properly. Use of an AIMM is not required during this second 
step; the AQCC did not lay out a process for how owners or operators are to determine if their 
PCs are operating properly. During this second step, if an owner or operator determines that 
the PC is operating properly, no further action is necessary. Third, where an owner or 
operator determines the PC is not operating properly, the owner or operator must take 
actions to return an improperly operating PC to proper operation. Fourth, general 
recordkeeping and reporting requirements apply broadly to the number of facilities inspected 
and number of inspections. More detailed recordkeeping and reporting is required for those 
PCs that the owner or operator determined not to be operating properly. Similar to the LDAR 
records, owners or operators must keep records of the date the PC was returned to proper 
operation and a description of the types of actions taken. 




1.1.3 Reassessment Provision 




The reassessment provision is explained as follows in the SBAP for the 2017 Reg 7 CTG 
rulemaking.  
 
The AQCC adopted a “reassessment” provision for this inspection and enhanced response 
program following a Division led study of PC emission reduction options, including the rate, 
type, application, and causes of PCs found operating improperly; inspection and repair 
techniques and costs; available preventative maintenance methods; appropriateness of the 
definitions of enhanced response, intermittent pneumatic controller, no-bleed pneumatic 
controller, self-contained pneumatic controller, and pneumatic controller; and other related 
information. The AQCC also recognized that owners and operators may have limited 
information on “good engineering and maintenance practices” for PCs and intended that more 
information on these practices are gathered during the pneumatic study and implementation 
to inform the reassessment of the inspection and enhanced response program. The data 
collection effort will include data from a representative cross-section of well production 
facilities and natural gas compressor stations in the DMNFR. In accordance with industry’s 
proposal, a task force was directed to convene by January 30, 2018, consisting of 
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representatives from industry, the Division, local governments, environmental groups, and 
other interested parties. Data collection was scheduled to commence no later than by May 1, 
2018. The task force will brief the AQCC annually and make any recommendations on its 
findings in a report (this document) to the AQCC due May 1, 2020. The AQCC intends that the 
Division, industry, local government, and environmental group task force participants each 
have the opportunity to contribute to the final report and provide one representative to 
speak during the briefings to the AQCC. The AQCC intended that this information be used to 
reassess the natural gas-driven PC requirements of Regulation Number 7 that will remain in 
effect until rescinded, superseded, or revised. 




1.1.4 2019 Rulemaking Directives 




Below is an excerpt from the Statement of Basis and Purpose prepared for the 2019 AQCC 
Regulation 7 rulemaking that explains the actions taken by the AQCC for the 2019 
rulemaking and the direction given to the PCTF and SHER Team: 
 




“Pneumatic Controllers (Part D, Section III.) 
 
SB 19-181 also directed the Commission to consider a requirement to reduce emissions 
from pneumatic devices. In the 2017 emissions inventory for the Moderate area ozone 
nonattainment SIP, pneumatic devices were identified as the second largest oil and 
gas area source (after tanks). In 2017, the Commission convened the Statewide 
Hydrocarbon Emission Reduction (SHER) team, to consider measures – both regulatory 
and voluntary – to reduce hydrocarbon emissions from the oil and gas sector. The 
Commission, at the same time, also established the Pneumatic Controller Task Force 
(PCTF), with a mission to collect and review data about pneumatic controllers and 
identify ways to reduce emissions from that equipment. After almost two years of 
work, the SHER team developed an early recommendation concerning pneumatic 
controllers, which the Commission has now adopted.  
 
The SHER team supported a three-prong approach. First, the expansion of the 
pneumatic controller inspection and enhanced response program state-wide. Second, 
the SHER team recommended including language in this Statement of Basis and 
Purpose, directing the continued work to evaluate the use of zero-bleed pneumatic 
devices. Third, the SHER team supported a compliance assistance approach for 
operators outside the nonattainment area, while those operators get up to speed on 
the pneumatic controller inspection and enhanced response program that has been 
implemented in the nonattainment area since 2018. 
 
The Commission approves of this approach and commends both the SHER team and 
PCTF for their work since 2017, building the knowledge that informed provisions of 
this rulemaking. The Commission has therefore expanded the pneumatic controller 
inspection and enhanced response program state-wide. At the same time, the 
Commission recognizes that there is much to learn about the inspection and 
maintenance of natural gas-driven pneumatic controllers outside the nonattainment 
area, which highlights the need for enforcement discretion. The Commission intends 
that for operations outside the nonattainment area, the determination of whether a 
pneumatic controller is operating properly will be made by the owner or operator, 
with minimal oversight by the Division for the first year of implementation. 
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The Commission further directs the SHER team and PCTF to continue their work on the 
mandates established in 2017, and to bring back to the Commission in 2020 their 
recommendations on the use of zero-bleed pneumatic devices. Specifically, the 
Commission continues to direct the PCTF to make recommendations on its findings in a 
report to the Commission in May 2020. However, the Commission revises its directive 
to the SHER team to present recommendations by no later than January 2020, to by no 
later than July 2020. This revised timeline will provide additional time for the SHER 
team to make any additional recommendations on cost-effective hydrocarbon emission 
reduction strategies evaluated by the SHER team. The Commission anticipates that the 
SHER team will also evaluate continuous methane emission monitoring and engage in 
discussions to determine actual leak rate percentages of components at oil and gas 
facilities for use in future rulemakings.” 




2 Pneumatic Controllers 




This section provides some basic information regarding PCs, with a focus on the PCs studied 
recently in Colorado. 




2.1 What is a PC, what does it do? 




PCs are found widely on oil and natural gas production facilities in Colorado. PCs are used to 
automate and regulate process control variables such as temperature, pressure, liquid level, 
and to maintain critical safety fail-safe functions. PCs operate by sensing a condition and then 
sending a signal to a valve actuator that in turn controls a valve that controls the process 
parameter in question. For instance, a liquid level controller will sense liquid levels in a 
separator and send a signal (in the form of natural gas pressure) to a valve actuator on a 
dump valve which in turn opens the dump valve and lowers the liquid level in the separator. 
It is important to note that the PC, the valve actuator, and the valve are all different 
components of the control system. It is not uncommon for the PC to be located several feet 
away from the valve actuator and the valve it is controlling. Finally, it is important to realize 
that the valve being controlled by the PC is a component that is already subject to the LDAR 
provisions of Regulation Number 7. Similarly, there are many connectors associated with PCs 
and valve actuators - each of which is also a component subject to the LDAR provisions. As 
such, it is important to distinguish emissions from leaking components that are routinely 
found and repaired in an LDAR program, from emissions caused by an improperly operating 
PC.  




2.2 Types of PCs 




As part of their normal function, PCs emit natural gas when they actuate, either 
intermittently or continuously. Continuous and intermittent PCs are the two broad 
categorizations of PCs that were the focus of the 2018 PCTF field study. The categorization 
refers to how the PC is expected to emit under normal operation. A continuous PC is designed 
to emit at a steady rate, commonly referred to as a bleed rate. The bleed rate may change 
during actuation. Contrastingly, an intermittent PC is only expected to emit above a de 
minimis level during actuations and hence they do not have a bleed rate per se. Some 
intermittent PCs actuate very frequently and some only rarely. For instance, a liquid-level 
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controller on a new high producing well may actuate many times within an hour. There may 
be significant emissions associated with this normal, intended operation.1 
   
There are also non-emitting controllers, often referred to as “no-bleed,” “zero-bleed” or 
“zero-emitting”2 PCs. These devices do not emit natural gas to the atmosphere during any 
phase of normal operation. Many of these devices are inherently non-emitting because they 
are driven by electricity or pressurized air, rather than pressurized natural gas. Since the 
intent of this field study was to examine emissions associated with natural gas-driven PCs, 
non-emitting PCs were not included in the scope of the 2018 PCTF field study. 
 
Contained within the continuous PC category are high-bleed and low-bleed PCs. High-bleed 
PCs are designed to emit over 6 standard cubic feet per hour (scf/hr) of gas between 
actuations. Low-bleed devices emit less than 6 scf/hr. As of 2020, the Division believes that 
there are no high-bleed devices in use within the State of Colorado and all continuous-bleed 
PCs reported during this study were low-bleed. 




2.3 Improper operation 




Numerous studies have identified that a small number of improperly operating PCs are 
typically responsible for the majority of emissions from the PC population3,4,5. This 
information is what originally prompted the AQCC to adopt a PC find and fix program. The 
PCTF took a similar approach with the field study by focusing on “proper” vs “improper” 
operation.  




2.3.1 Causes 




Improper operation could be caused by any number of issues affecting a PC. These causes 
range from small amounts of debris keeping the controller from reseating properly to broken 
internal parts or defects in the housing for the PC. The causes specifically identified in the 
field study included: abnormal operation parameters, corrosion, debris, diaphragm failure, 
seal failure, spring failure, and wet supply gas. 




2.3.2 Effects and Indicators 




Operator personnel utilize AIMM (typically an OGI camera) to detect emissions from 
production facilities during LDAR inspections. Identification of a PC that is not operating 
properly requires additional knowledge regarding the types of PCs and their emission 
characteristics during normal operation in order to distinguish improper operation with an OGI 
camera. 
 
Common tell-tale signs of PC improper operation include: loss of or improper control of the 
process parameter the PC is supposed to control; continuous emissions from an intermittent 
PC; excess emissions, as compared to normal operation, as identified via audio, visual, and 
olfactory (AVO) inspections or AIMM, from a controller; or obvious signs of significant staining 
                                            
1 Stovern, 2020: Understanding oil and gas pneumatic controllers in the Denver-Julesburg basin using 
optical gas imaging, Journal of the Air & Waste Management Association. 
2 Simpson, 2014. Pneumatic controllers in upstream oil and gas. Oil Gas Facil. 3(5):83–96. 
3 Allen, 2014. CH4 emissions from process equipment at natural gas production sites in the United 
States: Pneumatic controllers. Environ. Sci. Technol. 49 (1):633–40. 
4 Luck, 2019. Multi-day measurements of pneumatic controller emissions reveal frequency of abnormal 
emissions behavior at natural gas gathering stations. Environ. Sci. Technol. Letters 6:348–52. 
5 Thoma, 2017. Assessment of Uinta basin oil and natural gas well pad pneumatic controller emissions. 
J. Environ. Prot. 8:394. 
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or corrosion. A subset of improperly operating PCs may also be able to be identified by field 
personnel using their AVO senses; however, all inspections in this study used AIMM and did not 
solely rely on AVO observations. 




3 PC Task Force  




3.1 PCTF Goals 




The PCTF members established the following goals for the PC study: 
● Identify and collect natural gas-actuated PC data from a representative subset of well 




production facilities and compressor stations in the NAA  
o Set parameters of “improper operation” for each type of PC 
o Develop, document, and assess the effectiveness and costs of inspection 




techniques 
o Document malfunction rates and causes for types, makes, and models of PCs in 




different types of service 
o Document the effectiveness and costs of repair techniques and preventative 




maintenance 
o Estimate the number of PCs typically associated with a separator or other 




grouping of equipment 
 




● Gather information regarding “good engineering and maintenance” practices 
 




● Evaluate the appropriateness of the definitions in Regulation No. 7 for enhanced 
response, intermittent pneumatic controller, no-bleed pneumatic controller, self-
contained pneumatic controller, and pneumatic controller 
 




● Gather information about the current applications, cost, effectiveness, current 
applications and opportunities for expanded use for no-bleed and self-contained PCs 
 




● Produce timely annual presentations and a report to the AQCC 




3.2 Implementation Plan 




The PCTF formed three distinct groups to address different elements of designing the field 
study: a main core group and two subgroups. One subgroup selected representative facilities 
and the second subgroup developed a field data form. Members of the PCTF provided several 
technical presentations to grow the shared knowledge base during the study development 
phase. 
 
Once the field inspection campaign commenced on May 1, 2018, bimonthly meetings were 
held to check on the progress of field inspection and subsequent data management until the 
compiled and blinded data was submitted to the Division in December 2018. The two 
subgroups disbanded once 2018 sampling began while the main core group continued to meet.  




4 PC Field Study 




4.1 Participating Stakeholders 




The field study was designed with the help of all PCTF stakeholders. These stakeholders 
include: the Division, the American Petroleum Institute (API), the Colorado Oil and Gas 
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Association (COGA), nine upstream oil and gas well production operators, one midstream 
operator, the Clean Air Task Force (CATF), Earthjustice (EJ), the Environmental Defense Fund 
(EDF), Boulder County Public Health (BCPH), Denver Public Health and Environment (DDPHE), 
Colorado Communities for Climate Action (CC4CA), and the Regional Air Quality Council 
(RAQC). 
 
The field study was implemented and conducted with the participation of nine upstream oil 
and gas well production facility operators in the DJ Basin. The study also surveyed PCs at the 
only two known natural gas compressor stations within the DJ Basin that operate natural gas-
actuated PCs. 




4.2 Study Design  




4.2.1 PC Inspection Method Utilized 




All PC inspections conducted at the facilities selected for this field study utilized an OGI 
camera to monitor and identify improperly operating PCs. Some operators also noted whether 
an improperly operating PC could have been identified using only AVO methods (e.g. visible 
staining or corrosion or audible hissing when not actuating).  




4.2.2 Field Data Form Development 




A subgroup was formed to develop the field data forms (Attachment A) that would be used by 
operators during PC inspections of the selected facilities to collect consistent metadata 
across operators and facilities. These forms were based on forms utilized by the Stovern et al 
(2020) study and amended to reflect the different data collection goals of the PCTF 
inspection process. The final data forms include general, inventory, inspection, and repair 
information. The data form options include PC type (including manufacturer and model), 
function, application, depressurization method, and type of service. The forms determine 
“improper operation” causes, including description(s). The forms note primary causes of 
improper operation such as debris, corrosion, equipment failures, broken or missing parts, or 
abnormal operational parameters; there is also an option for other causes. 
 
Industry representatives provided extensive instructions (Attachment B) for field staff that 
detailed each item on the form step-by-step. The final data forms were available in paper 
and electronic form. Operators that utilized paper forms tabulated the data into the 
electronic form once the paper forms were returned to office staff. All data was submitted to 
the Division in electronic form.  




4.2.3 Facility Selection 




The PCTF extensively examined appropriate cross-sectional data for well production facilities 
and natural gas compressor stations. For well production facilities, the Division initially 
estimated about 7,000 well production facilities in the NAA counties. The group discussed how 
to appropriately divide the facilities into cohorts in order to identify which facilities should be 
sampled for the study. The factors discussed included type of drilling (horizontal vs. vertical), 
operation size based on production levels, facility age, and separator types. Ultimately, the 
subgroup decided that production level (barrels/day) was most appropriate and 
representative of the other variables being considered.  
 
Industry then provided “snapshot” daily average production data from December 2017 for 
each of the nine participating operators to the Division on February 21, 2018, with subsequent 
updates based on stakeholder meeting discussions. This snapshot dataset for the nine 
participating operators represented approximately 80% of all well production facilities located 
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in the NAA. The original dataset was grouped by level of production (barrels/day), and a 50 
percent “Plug and Abandon” (P&A) rate for wells in the 0 - 10 bbls production level cohort 
was assumed, as these wells were largely older vertical wells likely to be shut-in or scheduled 
for P&A. This P&A rate assumption is based on multiple factors including, but not limited to, 
line pressure, economic considerations, lease agreement issues, and land use matters. 




Industry updated the dataset on March 21, 2018, with more accurate information from the 
two largest participating operators, which decreased the P&A rate and provided a 
conservatively low estimate of the number of PCs to be surveyed at each well production 
facility, based on its level of production. This analysis was conducted to demonstrate that the 
study would sample a sufficient number of selected facilities in each production cohort, to 
provide an adequate data set for the study. 




After further meetings and discussion, the PCTF decided on the following cross-sectional 
sample of well production facilities to be subject to PC inspections starting May 1, 2018, 
shown in Table 1: 




Table 1: Preliminary DMNFR Ozone NAA Well Production Facility Dataset (2018 Sampling 
Estimate) 




Production 
Buckets 




Estimated 
number of 




controllers per 
facility 




Total No. 
of Facilities 




Proposed 
Sample % 




Proposed No. 
of Sample 
Facilities 




Estimated # 
of controllers 




>250 
bbls/day 




50 104 13 14 700 




10-250 
bbls/day 




20 553 7 39 780 




0-10 
bbls/day 




5 2,509 5 125 625 




TOTAL  3,166  178 2,105 




 
The actual sampling that took place resulted in one extra facility inadvertently being 
surveyed by one of the operators. Additionally, because operator PC count estimates were 
intentionally conservative, a significantly higher number of controllers were actually surveyed 
during the study. The actual final 2018 well sampling facility and PC numbers inspected are 
shown below in Table 2. 
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Table 2: Final DMNFR Ozone NAA Well Production Facility Dataset (May - October 2018) 




Production 
Buckets 




Average number 
of controllers per 




facility 




Total No. 
of Facilities 




Proposed 
Sample % 




Proposed No. 
of Sample 
Facilities 




Final # of 
controllers 




>250 
bbls/day 




98 104 13 14 1,378 




10-250 
bbls/day 




34 553 7 39 1,319 




0-10 
bbls/day 




9 2,509 5 126 1,141 




TOTAL  3,166  179 3,838 




 
For natural gas compressor stations, the Division initially requested industry feedback on 
potential data for inclusion in the May 2018 sampling. After further stakeholder discussion, 
the Division conducted an independent analysis using its databases to determine the number 
of active natural gas compressor stations in the NAA and gathered industry feedback by 
facility. The final analysis showed 58 active natural gas compressor stations operated by eight 
companies. The Division received feedback on 86% of the stations (50 stations) by June 2018 
(four out of eight operators). Of these, 48 stations are currently operating or under 
construction to operate on instrument air, or have been depressurized and are not included in 
the field inspections. Two natural gas compressor stations were confirmed to use natural gas-
driven PCs and were included in the study. These two natural gas compressor stations were 
sampled in the summer of 2018. Nine compressor stations are operated by non-participating 
operators and are of an unknown status at the time of the study. It is likely that at least some 
of these natural gas compressor stations are operated on instrument air since 4% (two out of 
50) of the participating stations use natural gas-driven PCs; however, this is assumed and not 
verified. 




4.3 Field Campaign Summary 




The PCTF field study began in May 2018 and data collection was finished by October 2018. On 
August 1, 2018, and September 11, 2018, Patrick Murphy (formerly of Boulder County) and 
Jeramy Murray (APCD) attended field surveys at four Noble Energy and two PDC Energy 
facilities to observe how industry field staff were implementing the study design. 




4.3.1 Field Data Compilation 




Spirit Environmental (Spirit) was retained by COGA to assist with implementation of the PCTF 
study plan, including facility selection, field data form development, and data validation and 
compilation. Once the representative cross-section criteria was developed, Spirit generated a 
randomly selected list of facilities to be inspected by participating operators. If a facility was 
not available for inspection, Spirit randomly chose a replacement facility that met the 
original criteria for that operator. Reasons for assigning a designating a site as unavailable 
included: depressurized, shut-in, P&A, divested sites, sites operating with instrument air, 
sites with landowner access restrictions, or incorrectly categorized sites. 




4.3.2 Completeness and Consistency Review 




All data collected by operators was compiled and blinded by Spirit Environmental before 
electronic submission to the Division. The data also went through a completeness and 
consistency check performed by Spirit, where operators were consulted to complete missing 
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data fields and to better account for information provided, thereby improving field data 
reporting consistency between operators. For transparency, industry provided the compiled 
field data in both uncorrected and corrected spreadsheets that were made available to all 
stakeholders in the PCTF. 




4.4 PCTF Study Data  




The following sections contain summaries of key data collected during the PCTF field study. A 
full spreadsheet with all data collected in the program is available to stakeholders for analysis 
through the Division. 




4.4.1 Oil and Gas Production Facility Data 




The study resulted in data points based on inspections for over 3800 PCs in the DJ Basin. Of 
the PCs observed, approximately 5% were observed to be improperly operating. 
 




Figure 1. Surveyed PCs proper operation rate 




 
 
This data was also broken down by the three predetermined inventory production buckets. In 
the 0-10 bbl/day production bucket, 3.2% of all PCs were improperly operating. In the 10-250 
and 250+ bbl/day buckets, 6.5 and 5.1% of PCS respectively were found to be improperly 
operating.  
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Figure 2. Proper Operation rate by inventory production bucket 




 
 
Breaking down the data by PC type (continuous vs. Intermittent) is also a useful way to look 
at the data. Continuous PCs were found to have an improper operation rate of 3.5% and 
intermittent controllers had a rate of 5.6%. 




 
Figure 3. Proper Operation rate by PC type  




 
 




Operators tracked the facility equipment associated with each PC in the study. The majority 
of PCs are in-service on separation vessels. About 5% of PCs on separators were found to be 
improperly operating. The second most common PC equipment location was on the 
compressor engines. PCs on compressor engines had a relatively high improper rate of 12.3%. 
PCs found on all other equipment had a 2% improper operation rate. 
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Figure 4. Proper Operation rate by equipment location 




 
 
The study revealed that there were a myriad of reasons that a PC might operate in an 
improper manner. The four largest causes were attributed to corrosion, diaphragm failure, 
seal failure, and debris blocking the internal mechanism from reseating.  
 




Figure 5. Causes of improper operation 




 
 
Operators made attempts to return all PCs to proper operation at the time of inspection if 
possible. Fifty (26%) of the 193 improperly operating PCs were repaired immediately. Ninety-
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two PCs that needed repair were done on the same day of the inspection. 101 of the repairs 
were made at least a day later, with an average lag time of 4 days later. 
 
Some repairs required a shut down or replacement of the PC. Those types of repairs take 
longer to complete and may have to be scheduled for repair soon thereafter or during the 
next planned shutdown of the facility. The majority of repairs were simply cleaning the PC 
and/or removing debris. Another common repair was to rebuild the PC with spare parts 
provided in a manufacturer repair kit.  
 




Figure 6. PC repair actions 




 
4.4.2 Midstream Data 




As discussed previously, only two natural gas compressor stations of the 50 operated by 
participating companies use natural gas-driven PCs and were surveyed by the participating 
operator. All other natural gas compressor stations in the NAA owned by these participating 
operators utilized air-driven controllers and so therefore were not part of this study. The 
inspections of the two subject natural gas compressor stations occurred over two days in late 
August and early September. A total of 23 PCs were inspected. Four (4) models of PCs were 
documented. None of the surveyed PCs were found to be operating improperly. The PCs were 
used to monitor and control liquid levels and pressure. 




4.5 PCTF Study Findings and Conclusions 




The key findings and conclusions from the PCTF study are summarized below in narrative 
form. Additional findings are provided in the industry surveys of PC inspection costs and 
effectiveness, and use of no-bleed PCs, provided in Section 5.  




4.5.1 Key Findings 




PC Survey 
● The most common manufacturers of PCs surveyed for this study were Kimray (43%), 




Wellmark (36%), and Fisher (15%).  
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● The most common models of PCs surveyed for this study were Wellmark 7400 Snaptrol 
(32%), Kimray T-12 (21%), Fisher 4660 (14%), Kimray 230 SGT (7%), Murphy LS200N 
(3%), and Norriseal 1001A (2%). 




● Intermittent PCs comprise 84% and low bleed, continuous PCs comprise 16% of the 
3838 PCs surveyed for this study. 




● For equipment location, the PCs surveyed were found as follows: 
o 89% on separators 
o 8% on compressor engines 
o 1.4% on liquid knockouts 
o <1% on various equipment 




PC Improper Operation 
● The rate of PC improper operation varied:  




o by facility production: 
▪ Ranging from 5.1% for greater than 250 bbl/day, to 6.5% for 10-250 




bbl/day, and 3.2% for 0-10 bbl/day. 
o by controller type:  




▪ 4.3% for pilot PCs and 8.0% for integrated PCs. 
o by controller vent type:  




▪ 5.3% for intermittent PCs and 3.4% for continuous PCs. 
o by controller enclosure:  




▪ 3.1% for enclosed PCs and 7.9% for non-enclosed PCs 
o by equipment location:  




▪ 4.9% for separators, 11% for compressor engines, 0% for liquid 
knockouts, and varying percentages for those few PCs that serviced 
various types of equipment. 




● Overall, the observed rate of improper operation for all surveyed PCs was 5%. 
● Actuations of PCs were observed only for 33% of the PCs surveyed. 
● PC emissions were observed at the following locations and frequencies: 




o Vent port – 79% 
o Body – 20% 
o Vent port and body – 1% 




● The following frequencies of common indicators of PC improper operations were 
reported. 




o 86% - Continuous bleed from vent port of intermittent PC 
o 11% - More venting than normal from continuous PC based on inspector’s 




judgement 
o 1% - Continuous bleed from vent port of intermittent PC and PC was making 




unusual sound 




Causes of PC Improper Operation 
● The following frequencies of common causes of PC improper operations were 




reported: 
o Corrosion – 21% 
o Diaphragm failure - 20% 
o Seal failure – 19% 
o Debris – 18% 
o Other: Unknown - - 11% 
o Other: Vendor repair – 6% 
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o Other: Scrubber leaks – 2% 
o Abnormal operations parameters – 1% 
o Other: Wet supply gas – 1% 
o Various - <1% 




PC Repairs 
● The following frequencies of common types of repairs of PCs that were not operating 




properly were reported: 
o Cleaned/removed debris – 32% 
o Rebuilt PC – 31% 
o Replaced PC – 11% 
o Replaced diaphragm – 10% 
o Adjusted/tuned PC – 9% 
o Replaced seal – 3% 
o Tightened – 1% 
o Various - <1% 




● Double block and bleed was performed for 36% of the PC repairs. 
● Equipment shutdown was performed for 37% of the PC repairs. Shutdown of a well was 




performed for 24% of the repairs. 
● The time to make a PC repair varied by the type of repair, yet the average time for all 




types of repairs was less than 30 minutes. 




4.5.2 Conclusions 




This PCTF study represents the largest sample set of PC inspections in the nation to date, 
with 3838 PCs surveyed during the facility inspections conducted during the spring and 
summer of 2018. The 5% rate of improper PC operation found in the 3838 PCs inspected for 
this study based on emissions observed using an OGI camera demonstrates that typically (~95% 
of the time) PCs sampled in this study were found to be operating properly.  
 
This study also demonstrated that an OGI camera can identify improperly operating natural 
gas-driven PCs. Detection of improper operation of an intermittent PC is largely determined 
by the observation of continuous emissions between actuations. Given that 84% of the PCs 
surveyed consist of intermittent PCs, the use of an IR camera is particularly effective in 
identifying excess emissions from intermittent PCs. Discerning improper operation of a low 
bleed continuous PC is less straightforward and is subject to the experience and judgement of 
the inspector in discerning excess emissions from improper operation. 
 
Additionally, where an existing LDAR program exists for fugitive leaks, adding the inspection 
of natural gas-driven PCs to the inspections adds minimal incremental inspection costs. 
Repairs of improperly operating PCs are readily made by cleaning the PC of corrosion and 
debris, replacing broken parts and adjusting/tuning the PC and the supply gas pressure.  
 




4.6 Separate EPA/CDPHE Study on PCs in Denver-Julesburg Basin 




4.6.1 Overview 




Over a similar time period as the PCTF inspection study, EPA and CDPHE conducted a parallel 
study on natural-gas actuated PC emissions in the DJ Basin. The results of this parallel study 
were published in early 2020 in the Journal of the Air and Waste Management Association in a 
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paper by Stovern et al. entitled “Understanding oil and gas pneumatic controllers in the 
Denver-Julesburg basin using optical gas imaging.”  
 
Briefly, the Stovern et al. paper focused on a smaller sample size of PCs (500 controllers 
servicing 102 wells at 31 facilities operated by seven different companies) and included 
counts and observations of intermittent and continuous low bleed PCs. The PCs were 
inspected with OGI, and the emission rate from a small subset of the inspected PCs was 
quantified using high-volume sampling. Although measurements required to quantify 
actuation volumes were outside the scope of this study, the OGI camera survey provided 
limited information on the frequency of occurrence for actuations. This study was performed 
in the spring 2018 over a period of 10 field days.  




4.6.2 Study Design 




Stovern et al identify two objectives for this study: 1) gather information on the types and 
uses of PCs employed by randomly selecting facilities representative of the overall basin and 
2) investigate the use of an expeditious and less invasive PC emissions survey approach based 
on optical gas imaging (OGI) camera that could help inform PC operational and maintenance 
states.  
 
An important aspect of the PC survey was to confirm that the exhaust port of the PC was 
visible during the OGI inspection so that any continuous emission through the PC pilot could 
be assessed. A FLIR GF320 camera was utilized to monitor emission profiles of PC for this 
study, which has a normal or “auto” imaging mode and a high sensitivity mode (HSM), where 
onboard differential image processing can enhance an operator’s ability to identify lower 
emission rates approaching 0.5 scf/hr  natural gas or even lower under ideal conditions. 
Comparisons between the auto and high sensitivity mode imaging were made in monitoring PC 
emissions to explore their differences in detection capability as a rough indicator of emission 
level. An extended OGI observation time of 60 sec for each PC was used to enhance detection 
capability, to look for anomalous temporal emission profiles indicative of potential 
malfunctions, and to document short time duration PC actuation events as activity data 
where possible. If an actuation event or unusual temporal profile was observed, the 
observation time was increased to 120 seconds to bound actuation frequency and further 
diagnose potential malfunction issues. 
 
The well production facilities ranged in production and complexity from small facilities with 
minimal equipment (such as one wellhead, one separator, and one or two tanks) to larger 
facilities with multiple wellheads, separators including second and third stage separation 
vessels, complex tank batteries with vapor capture systems, multiple control devices, gas lift 
compressor engines, and vapor recovery units. Of the 31 well production facilities selected, 
the wells were 50.0% vertical, 33.3% horizontal and 16.7% directional. This distribution is 
consistent with the overall well type distribution for the 24,220 actively producing wells in 
the basin of 42.1% vertical, 38.9% horizontal, and 19% directional.  
 
Information gathered for each pneumatic system (PS)/PC included: process working status (in 
use or shut-in), PS/PC identification (make/model), motive gas type, PC configuration and 
operational mode, process function (control, safety, or both), process equipment application 
(separator, combustor, compressor, etc.), and sensed process variables (e.g. temperature, 
pressure, and liquid level). PC-specific information such as model configuration variables, 
retrofit status, installation date, actuator components, and supply line pressures were also 
documented to the extent possible. 
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4.6.3 Findings 




Stovern et al. (2020) reported the following findings for the EPA/CDPHE PC study: 
 




Survey of PCs at Facilities 
 




● A total of 615 process control pneumatic systems (PSs) were found at the 31 facilities 
with 59 of these being of the electronic variety that does not use gas-emitting PC 
pilots. 




● Of the 556 PSs with gas-emitting PC pilots, 38 of these were instrument air-driven. 
Natural gas was found to be the exclusive motive gas type at 30 of the 31 facilities 
surveyed. One facility used instrument air on 38 out of 52 PCs with the natural gas 
models at that facility primarily serving back pressure regulation functions. Operations 
of instrument air-driven PCs were not further studied by Stovern et al. 




● Of the 518 natural gas-driven PCs, 18 (3.5%) of these comprised a “no-vent” design 
where the natural gas emitted from the pilot is fully captured. These integrated pilot-
actuator PCs have the potential to emit natural gas only by diaphragm or connector 
leaks that would be classified as equipment leaks and therefore were not further 
studied by Stovern et al. 




● A total of 500 natural gas emitting PCs were found at 31 facilities servicing 102 wells 
(average of 4.9 PCs/well). 




● A total of 453 of the 500 natural gas-driven PCs were found to be in service (i.e. not 
shut-in or depressurized); this number represents the primary count of the PCs 
assessed for proper operation. Of this total, 377 (83%) of the PCs were intermittent 
and 76 (17%) were continuous.  




● A total of 447 PCs were monitored with an OGI camera for emissions as six 
intermittent PCs were not surveyed due to wind speeds exceeding the 9 m/s method 
limit. 
 




PCs with Maintenance Issues 
 




● Of the 371 intermittent PCs monitored, 42 (11.3%) were observed with continuous 
emissions and 22 were observed with actuations (5.9%). This 11.3% represent 
intermittent PCs experiencing some level of maintenance issue. The severity of the 
maintenance issues is unknown without emission rate measurement. The authors note 
that due to the fact that some controllers were observed in the less sensitive “auto” 
mode of the OGI camera (see below), the true level of maintenance issues among the 
intermittent PCs they surveyed was probably higher. They estimate that the true 
frequency of maintenance issues in this population was 11.6 to 13.6%.  




● Of the 76 continuous PCs, 28 (37%) were found to have continuous emissions. Yet, it is 
unknown what portion of these emitting continuous PCs reflect a potential 
maintenance issue, since they may have been operating as designed. As described 
below, at least one continuous PC had measured emissions above the State regulatory 
standard (6 scf/hr).  




● It was critical to determine the design type of the PC (intermittent or continuous) 
during the on-site survey because the type assignment played a role in the assessment 
of potential maintenance issue conditions. 
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PC Emission Measurements 
 




● Emission measurements were conducted on 18 total PCs (14 intermittent PCs and 4 
continuous PCs) with continuous emissions detected during the OGI camera survey. In 
general, the measurements were conducted on PCs that appeared to have the most 
significant gas signature. 




● 36.8% of continuous low-bleed PCs (28 controllers) had continuous emissions that were 
observable with the OGI camera. Emissions were measured from four of these 
continuous PCs with a high-flow sampler. Measured emission rates ranged from 0.7 to 
9.9 scf/hr with an average ER of 4.2 scf/hr. Three of the continuous PCs exhibited 
emission rates above 1.39 scf/hr; one was considered to be malfunctioning as it was 
emitting in excess of the 6 scf/hr State regulatory limit. Two of the measured 
continuous PCs had measured emissions above 1.39 scf/hr and below 6 scf/hr. 




● Snapshot measurements were conducted on 14 intermittent PCs that were observed 
using an OGI camera to have continuous emissions (not including actuations). Three of 
the measurements were near or below the estimated method detection limit of the 
technique at (0.1 scf/hr). Observed emissions rates ranged from 0.1 up to 31.3 scf/hr 
(mean = 2.8 scf/hr). 




● In two cases, the intermittent PCs were cycling between actuations with the OGI 
camera video showing steadily increasing emissions prior to actuating, followed by a 
sharp drop in emissions below the OGI detection threshold. These significantly variable 
(heavy ramping and temporally sustained) emissions were categorized as maintenance 
issues for these snap-acting intermittent PCs.  




● The highest measured intermittent PC emission rate (31.3 scf/hr) was caused by a 
process issue. This PC managed back pressure on the low-pressure side of a high-low 
pressure separator. A suspected process control issue was identified where a bleeding 
valve upstream of the low-pressure vessel caused the PC to continuously actuate 
because the low-pressure vessel was continually exceeding the pressure set point of 
the PC. In this situation, the intermittent PC itself was not malfunctioning. 
 




Auto vs. High Sensitivity Mode 
 




● The initial protocol for the OGI camera included evaluating only auto imaging mode 
(the less-sensitive mode for the OGI camera used in the study) at 85 PCs that serviced 
26 wells at 9 facilities. Later, both high sensitivity mode (HSM) imaging and auto mode 
(HSM/auto) were used for most of the PC assessments (N= 362 PCs, 22 facilities, and 
76 wells). 




● The continuous PC emission detection rates for the auto-only versus the HSM/auto 
subgroups differed significantly. For the auto-only mode subgroup, 1 of 16 continuous 
PC (6.3%) and 1 of the 69 intermittent PCs (1.4%) exhibited continuous emissions. For 
the HSM/auto subgroup, 27 of 60 continuous PCs (45%) and 41 of 302 intermittent PCs 
(13.6%) exhibited continuous emissions. 




● OGI camera imaging modes were observed to have a significant effect on emission 
detectability with HSM mode detection rates being approximately 2 times higher 
compared to auto mode. 




 
Actuations 
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● A total of 33 actuation events (AEs) were observed from 22 different PCs in the 447 
monitored for this study. Based on observed emissions, only a few percent of 
intermittent PCs in this basin appear to have actuation frequencies greater than 
1/min, with many PCs (e.g. safety category) very infrequently actuating. 




● AEs were observed at only 9 of 31 facilities with the top two highest oil producing 
facilities accounting for 54.5% (12 of 22) of the PCs with actuations. The highest 
producing facilities had five separate intermittent PCs exhibiting AEs with a total of 13 
observed, whereas the second-highest producing facilities had 7 PCs and 8 total AEs. 
There were a total of six PCs surveyed that had multiple actuations observed during 
the OGI survey (extended up to 2 min). Three of those PCs were located at the highest 
producing facility, and one PC with multiple actuations was located at the second, 
fifth, and sixteenth highest producers. 




● The OGI camera survey indicates an expected relationship between normalized oil 
production and observed actuations. At a high producing facility, the same PC and 
process will require more actuations than at a lower producing facility. However, PCs 
with a maintenance issue do not show the same correlation with facility production. 




● Estimated actuation volumes ranged from 0.005 to 0.185 scf per actuation event, 
which indicates that potential emissions from continuous emissions due to a 
maintenance issue may often be the dominant factor in overall emission rates for 
infrequently actuating PC populations. At lower producing facilities, the continuous 
emission component of emissions for intermittent PCs with maintenance issues 
becomes a more significant factor affecting average PC emissions rates for lower 
producing facilities. 




4.6.4 Conclusions 




● Although the findings of this study are representative of the DJ Basin, they are not 
intended to be representative of PC operating characteristics at a national level and 
therefore should be used with caution at that scale.  




● The observed PCs per well are reasonably consistent with the 2018 data from EPA’s 
Greenhouse Gas Reporting program for the Denver Basin with an average of 3.1 PCs 
per well and are significantly higher than the national average of 1.6 PCs per well 
(U.S. EPA 2019c).  




● 83% of the PCs surveyed for this study were intermittent PCs, which is consistent with 
the 91% reported by Allen et al. (2014) for PCs in the Rocky Mountain region. 




● The use of an OG camera to profile PC emissions was found to be a helpful approach to 
inform PC maintenance issues.  




● Observing continuous emissions from a PC with an OGI camera on a snap-acting 
intermittent PC is indicative of emissions beyond the designed shut-off rate and is 
indicative of a maintenance issue. 




● The identification of actuation events for continuous PCs and throttling process control 
applications was more challenging than those for intermittent PCs in snap acting 
applications. 




● For a low bleed CPC, continuous emissions observed with an OGI camera was not 
informative to detect a potential maintenance issue unless in the OGI operator’s 
judgment the emission appeared abnormally large compared to typical operation. 




● 11.3% of intermittent PCs surveyed were directly observed with OGI to have 
continuous emissions. Due to an issue with the use of the OGI camera at some sites, 
this figure probably represents an underestimate of the frequency of continuous 
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emissions from these controllers. Stovern et al. estimate that the true frequency of 
continuous emissions in this population was 11.6% to 13.6%. These observations may 
reflect maintenance issues since these emissions were likely above the designed 
seepage rate of these intermittent PCs. 




● As opposed to intermittent PCs, it is unknown what portion of continuous PCs were 
experiencing a potential maintenance issue, without measurement. One of the four 
continuous PCs measured was classified as malfunctioning with a measured emission 
rate of 9.9 scf/hr, above the 6.0 scf/hr State regulatory limit. 




● The type of imaging mode (i.e. auto vs high sensitivity) utilized during the OGI camera 
survey was observed to significantly affect the detection rate of continuous emissions. 
The detection rate of continuous emissions using high sensitivity mode was 1.6 and 2.1 
times higher than when using auto-mode imaging for intermittent PCs and continuous 
PCs, respectively. The difference between observation capabilities in high sensitivity 
vs. auto modes could be used in an inspection approach to approximately separate the 
PC populations (e.g. minor maintenance issues and significant malfunctions), so that 
repairs can be prioritized to minimize unnecessary emissions. 




● PC actuations from process control-based PCs correlate with facility production. 
Facilities with lower production will have lower actuation emissions rates among its PC 
population and continuous emissions from PCs with maintenance issues will therefore 
be the controlling factor for the average operational PC emission rate. For higher 
producing facilities that cause PCs to actuate much more frequently, actuations will 
be a significant contributor to the overall average operational PC emission rate 




4.7 Comparison of PCTF Study and EPA/CDPHE Study Findings and Conclusions 




The following statements offer key comparisons between the findings and conclusions for the 
PCTF Study and EPA/CDPHE Study. 




4.7.1 Findings 




● Both field inspections of PCs were conducted in the DJ Basin during the spring/summer 
of 2018. 




● Both studies focused on identifying improper operation (aka maintenance issues) of 
PCs using an OGI camera by trained and experienced personnel during facility 
inspections. 




● Facility selection for each of these studies was done randomly for the operators 
participating in each study. 




● Both studies found that the majority of natural gas-driven PCs observed consisted of 
intermittent PCs (PCTF – 84% vs EPA – 83%) 




● The EPA/CDPHE study estimated that 11-14% of the intermittent PCs inspected were 
not operating properly, while the PCTF study found 5.3% of intermittent PCs were not 
operating properly.  




● The EPA/CDPHE study found that using a camera in high sensitivity mode was more 
effective in finding smaller emissions from intermittent PCs.  




● The EPA/CDPHE study did not evaluate whether continuous PCs were operating 
properly based on emissions observed with an OGI camera. The PCTF study found 3.4% 
of continuous PCs were not operating properly. Emissions measurements were 
performed by EPA/CDPHE on four continuous PCs, finding one of these PCs to have 
emissions in excess of the 6 scf/hr regulatory limit.  




● The EPA/CDPHE study measured 14 intermittent PCs that were observed using an OGI 
camera to have continuous emissions. Observed emissions rates ranged from 0.1 up to 
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31.3 scf/hr. The elevated reading of 31.3 scf/hr was attributed to a process issue and 
not PC improper operation.  




A significant contrast between the PCTF study and the EPA/CDPHE study is related to how 
integrated pilot-actuator devices were classified. Simpson (2014)6 defines an integral PC as a 
PC that is built into an end device (i.e. valve) and does not require an external source of gas, 
nor does it release actuation gas to the atmosphere. Rather, it releases actuation gas into the 
process downstream. Similarly, Simpson defines a local controller is also defined as one built 
into the end device, but it exhausts gas to the atmosphere to move the process valve toward 
closed. In contrast, remote pilot controllers are PCs that are not integrated into the end 
device. 
 
Note that “integral” controllers, as defined by Simpson, would be considered “Self-contained 
PCs” under Regulation 7. Additionally, note that Stovern et al. refer to both integral and local 
PCs as “integrated” PCs, and they use the term “no-vent” for PCs that Simpson defines as 
“integral” – those that release gas into a process downstream. The discussion below uses 
Simpson’s terminology.  
 




● The EPA/CDPHE study did not include integral devices in their assessment of PCs. EPA 
stated in its report that integral PCs have the potential to emit natural gas only by 
diaphragm or connector leaks and that any such leakage should be classified as an 
LDAR component leak, rather than as a PC that is operating improperly.  




● For the PCTF study, integral devices were classified as a type of PC. 59 (8%) of the 740 
integral PCs surveyed were determined to be not operating properly, compared to 134 
(4.3%) of the 3,098 pilot PCs surveyed. Presumably, these devices were leaking from 
the diaphragm or connector, as described above.  




● Since the PCTF study included integral controllers, while the EPA/CDPHE study did 
not, and integral controllers were operating improperly at a relatively high rate in the 
PCTF study, this suggests that the inclusion of integral controllers in the PCTF study 
skewed the improper operation rate slightly higher.  




● Regardless if classified as a PC or not, integral controllers are included as a component 
in a LDAR program for equipment leaks and will therefore be assessed for leakage and 
repaired as needed to ensure proper operation. 




4.7.2 Conclusions 




● The Stovern et al. study found that using the high sensitivity mode of the OGI camera 
resulted in a nearly 2 times higher emission detectability compared to the auto mode. 
This might explain why Stovern et al found more than twice the percentage of 
intermittent PCs that were not operating properly compared to the PCTF study (11-
14% vs 5%). 




● The Stovern et al. study used a set observation time of 60-120 seconds for every 
PC/PS. The PCTF study did not have this requirement and if the OGI camera operator 
did not detect emissions within a few seconds, they would move on with the 
inspection. These varying approaches were utilized because each study had a different 
objective. The PCTF study set out, in part, to determine the effectiveness of the find 
and fix program, so inspection protocols were adapted to current industry practices. 




                                            
6 Simpson (2014), Pneumatic Controllers in Upstream Oil and Gas. https://pubs.spe.org/en/ogf/ogf-
article-detail/?art=238. 
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The longer observation time used by Stovern et al. may also be a contributing factor to 
the discrepancy between the proper operation rates. 




● Both studies concluded that using an OGI camera to profile PC emissions was an 
effective method to inform possible improper operation of intermittent PCs. However, 
the use of this method for identifying improper operation of continuous PCs is more 
challenging, except when the emissions appear to be abnormally large compared to 
normal operation. 




5 Industry Surveys 




In order to achieve the goals established by the PCTF for reassessment of the Find and Fix 
program, additional information needed to be gathered on the effectiveness and costs related 
to inspection of PCs under the find and fix program and to better understand the use of self-
contained and no bleed PCs. A series of questions were developed and incorporated into 
survey questionnaires that operators were requested to complete. A total of three surveys 
were developed: 
 




1. The effectiveness and costs of PC inspection techniques 
2. The effectiveness and costs of PC repairs 
3. The use of self-contained and no bleed PCs.  




 
The surveys were completed in confidence, and then blinded and compiled by API and COGA 
to address industry anti-trust concerns before being shared with the PCTF in presentations 
that summarized the survey responses. The first two surveys were to be completed by the 
nine operators participating in the PCTF study within the ozone NAA. The third survey was 
distributed to COGA and API members with oil and gas production operations in the state. As 
described below, the second survey was developed but not completed. 




5.1 Effectiveness and Costs of Inspection Techniques (NAA only) 




Highlights from the results of survey questions provided to the nine operators participating in 
the PCTF study on the effectiveness and costs of PC inspection techniques are provided in the 
following bullets. 
 




● The majority of operators use a combination of employees and contractors to conduct 
PC inspections. Some operators use employees only. 




● The majority of operators use the same party for both LDAR and PC inspections. 
● Operators typically conduct LDAR and PC inspections during the same facility visit. 
● Operators generally replied that it can be helpful to know in advance whether the PC 




is an intermittent or low bleed in order to understand if emissions are expected 
between actuations (low bleed) or not (intermittent). 




● Operators also indicated that understanding the process the PC is controlling is 
beneficial in making a determination whether a PC is operating properly or not. 




● For intermittent PCs, operators typically look for continuous emissions between 
actuations. For continuous bleed PCs, operators typically look for emissions that 
appear abnormal for that type and application of controller. 




● Operators found using OGI camera inspections along with AVO indicators was effective, 
although OGI cameras are more effective at finding smaller leaks. Soapy water may be 
used to further pinpoint a leak location. 
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● AVO indicators such as the presence of liquids at or around/below the vent and 
whether dependent processes are operating properly can be useful to determine 
whether a PC is operating properly or not.  




● Safety limitations in the use of OGI cameras are largely driven by whether the OGI 
camera is intrinsically safe or not. An intrinsically safe camera does not pose a 
potential ignition source and can be used in Class 1 Division 2 areas as defined by OSHA 
in CFR 1926.449. OGI cameras that are not intrinsically safe may require a hot work 
permit to be allowed on site at a facility or the camera operator may have to maintain 
a minimum safe distance from the equipment being observed. 




● Responses on the average time to inspect a PC varied depending on the experience of 
the inspector and included various caveats including weather conditions. The 
inspection time varies and is dependent on the type of PC and if emissions are 
observed. If no emissions are observed, then only a few to several seconds is generally 
sufficient to determine that the controller is operating properly. If emissions are 
observed, then the time to make this determination is dependent on whether the 
controller is actuating or not, the type of controller, and the characteristics of 
emissions observed. It could take up to several minutes to make this determination. 




● The costs to conduct PC inspections are variable and likely highly dependent on the 
size and makeup of facilities of operators and internal programs and processes. Some 
operators indicated that the incremental equipment costs are not significant since this 
equipment is required for LDAR inspections. Other operators estimated that 
incremental annual equipment costs for PC inspections represent a small percent of 
LDAR related equipment costs. Ultimately, incremental annual equipment costs for PC 
inspections are dependent on the number of PC inspections performed. 




5.2    Effectiveness and Costs of Repairs (NAA only) 




Due to the need to focus on regulatory proposals to be considered for the December 2019 
AQCC rulemaking, and the willingness of operators to expand the PC “find and fix program” 
statewide, it was not necessary to complete the planned repair cost survey.  
 
Separately, the PCTF study results indicated that those PCs found to be improperly operating 
were successfully repaired and the majority of repairs were completed either immediately, 
the same day of the inspection, or within a few days of the inspection.  
 
Operators seek to repair PCs in order to return them to proper operation since it is in their 
interest to maintain and optimize production operations. The cost of repairs is considered a 
normal operation and maintenance cost. The ability to more readily identify PCs that are not 
operating properly using an OGI camera allows earlier detection of those PCs needing repair 
that would otherwise eventually fail to control their intended process function and need 
subsequent repair.  
 
The repair costs range in regard to the extent of the repair. These repairs can range from 
cleaning the PC of debris or residue that collects over time, replacing worn parts, or replacing 
the entire controller. Operators stock spare parts, repair kits or extra PCs that are then used 
to repair or replace the defective PC as a means to promptly make a repair.  
 
The costs of repairs was not considered an impediment to supporting expansion of the PC 
“find and fix” program from the NAA to statewide during the AQCC December 2019 
rulemaking. 
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5.3 Use of Self-contained and No-Bleed PCs (State-wide survey) 




COGA developed and distributed a survey to better understand the use of self-contained and 
no-bleed PCs. The survey utilized the following definitions in order to establish a common 
understanding in completing the questions. 




o Instrument air-driven PC: Any PC that is uses compressed air as the valve's actuating 
gas. Known as “no-bleed” under CO Regulation 7. 




o  Natural gas-driven PC with exhaust routed to process/sales: Any PC that directs gas to 
a process or sales line instead of to the atmosphere. Known as “self-contained” under 
CO Regulation 7. 




o  Natural gas-driven PC with exhaust routed to combustion control: Any PC that directs 
gas to a combustion control device instead of to the atmosphere. 




o Non-pneumatic mechanical controllers: Any controller that uses mechanical force (not 
a pressurized gas) to trigger actuation. 




o Non-pneumatic electric controllers: Any controller that uses an electrical signal (not a 
pressurized gas) and motor to trigger actuation. 




 
The survey results are summarized below: 
 




o 12 Operator Responses for production facilities 
o 3 Operators in Piceance, 9 in DJ. 




 >5,400 Total Production Facilities: ~4,200 DJ NAA, ~100 DJ AA & ~1,200 
Piceance 




  >22,400 total wells: ~15,700 DJ NAA, ~500 DJ AA & ~6,200 Piceance 
 Percentage of facilities where on-site electrical grid power is used: 




• 19% DJ NAA 
• 63% DJ AA 
• 4% Piceance 




o Operator Responses for compressor stations 
o 4 Operators in Piceance, 1 in DJ responded. 




 16 Compressors stations in DJ NAA, 38 in Piceance 
 Percentage of compressor stations where on-site electrical grid power is 




used: 
• 100% in DJ NAA 
• 76% in Piceance 




o DJ NAA - 1 operator  
 16 compressor stations 
 All use instrument air-driven PCs (11 new, 5 retrofitted) 




o DJ AA - No compressor station operator responded 
o Piceance Basin - 4 operators responded 




 38 compressor stations 
 9 new stations use instrument air-driven PCs 




o Summary of Usage 
o The majority of PCs in use in Colorado are conventional natural gas-driven PCs 
o Most of the non-conventional controllers in use in the state are located 




 In the DJ NAA 
 At new facilities receiving production from horizontal wells 




o The most commonly used non-conventional controllers are air-driven PCs 
o Other non-conventional controller technologies usually only replace a fraction 




of the PCs at a site 
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o Consideration for Use  
o Safety 




 Instrument air-driven PCs 
• Some operators expressed concern with facilities using both 




instrument air-driven and natural gas-driven PCs: potential risk 
of flammable mixtures or explosion 




• One operator noted that fail-safe close valves need to be used so 
the site/well can shut-in in case of power loss or air compressor 
malfunction 




 Natural gas-driven PC with exhaust routed to process/sales or to 
combustion control 




• The required additional piping/plumbing could significantly 
complicate work areas  




• There are backpressure issues with remote PCs preventing 
exhaust vapors from reaching process/sales or combustion 
control 




• Backpressure can also slow actuation and affect operation 
 Non-pneumatic mechanical controllers 




• Some operators indicated mechanical dumps are more prone to 
failure due to erosion. 




• One operator noted that mechanical dumps may not have 
emergency shut down ability. 




 Non-pneumatic electric controllers 
• It was noted electrical controllers may not have a fail-safe 




capability and do not return to a safe position when power is 
lost, unlike conventional natural gas-driven PCs. Electric fail safe 
close valves require programming. 




• Electrical classification determines safe location on site. 
 Overall 




• Non-conventional have a positive impact on safety by reducing 
the quantity of hydrocarbon vapors in the atmosphere at 
facilities. 




o Costs 
 Instrument air-driven PCs 




• New facilities: incremental capital cost of $70K - $140K 
(depending on production/number of wells) 




o Additional piping, air compressor, supporting 
infrastructure, grid power/generator. 




o Use of grid power is critical for most, generators also 
used by some. 




o Additional maintenance costs required for air compressor 
and a desiccant air dryer. 




o One operator reported reduced maintenance on 
instrument air-driven PCs themselves. 




o One operator mentioned a backup instrument gas may be 
required, increasing costs. 




• Existing facilities: incremental capital cost of $90K - $180K 
(depending on production/number of wells) 
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o Several operators reported that, due to declining 
production, retrofits are not cost effective and have 
primarily been done under compliance order. 




o Loss of production for retrofit, in addition to reasons 
listed above. 




o Additional incremental cost is on top of the initial cost to 
run instrument gas line. 




o One operator reported the need to hydro vacuum 
instrument air lines before retrofitting 




 Natural gas-driven PC with exhaust routed to process/sales 
• Significant cost associated with design of a complex vapor 




capture system. 
• Cost associated with compression to safely and reliably get 




emissions into process lines. 
• Additional maintenance on vapor control system (VCS) lines. 




 Natural gas-driven PC with exhaust routed to combustion control 
• Cost associated with re-piping equipment. May be do-able for 




PCs in close proximity to control device, very high cost 
otherwise. 




• VCS: Additional maintenance on lines and may require updates to 
the VCS analysis. 




• Some compressor stations are not equipped with ECD: high cost 
for low reductions. 




 Non-pneumatic mechanical controllers 
• Some mechanical dumps usually have lower upfront cost but 




higher maintenance cost. 
• For retrofits, cost of new controllers when natural gas-driven 




controllers are already in use. 
 Non-pneumatic electrical controllers 




• One operator reported an incremental cost of $7K - $10K per 
well. 




• Controllers have a higher upfront cost and higher maintenance 
cost. 




• Several operators reported that retrofits are not cost effective. 
o Technical 




 Instrument air-driven PC 
• Sufficient grid power availability (true for new and potential 




retrofits). 
• Very frequent maintenance on air compressors required to 




ensure reliability. 
o One operator noted liquid collection and freezing may 




require backup compressors. 
• Considerations for power loss: 




o Some operators do not have back up options and site 
shuts in. 




o One operator reported using natural gas powered back up 
air compressors. 




o One operator reported using pressurized air bottles. 
 Natural gas-driven PC with exhaust routed to process/sales 
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• Low pressure and low volume gas needing compression to 
process/sales. 




• Concerns with vapor collection lines such as air intrusion through 
components, debris and/or condensate build up, freezing, and 
backpressure concerns. 




• Not all exhaust from natural gas-driven PCs can be captured. 
 Natural gas-driven PCs with exhaust routed to combustion control 




• Low pressure and low volume may make it difficult for gas to 
reach combustor. 




• One operator mentioned experience indicating back pressure 
which affects valve actuation and maintaining stable stream to 
the combustor. 




 Non-pneumatic mechanical controllers 
• Generally can only replace a specific type of PC: dump 




valves/liquid level. 
• Experience shows that mechanical controllers are not as precise 




or as reliable as natural gas-driven PCs for process control. 
 Non-pneumatic electric controllers 




• Need for reliable electrical power (e.g. solar with battery and 
generator/grid as backup). 




• There are no electric replacement options for some natural gas-
driven PCs. 




• There are limitations on where those controllers can be located 
(e.g. not compressors). 




• Electric fail safe close valves requires programming knowledge. 
o Land/Leasehold 




 Instrument air-driven PCs 
• Ability to bring grid power may be limited: landowner 




restrictions, BLM land & FS land with approval requirements, 
remote/mountainous locations. 




• Pad size needs to be sufficient to accommodate air compressor 
and additional infrastructure in an area that is safe for electrical 
equipment. 




o Especially challenging for existing facilities where land 
has already been reclaimed. 




 Natural gas-driven PC with exhaust routed to process/sales or to 
combustion control 




• None identified 
 Non-pneumatic mechanical controllers 




• None identified 
 Non-pneumatic electric controllers 




• None identified 
o Other 




 Instrument air-driven PCs 
• Pros: 




o Instrument air-driven PCs are a proven technology and 
usually use same/similar PCs. 




o Instrument air-driven PCs are not subject to the find and 
fix program. 
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o Reg. 7 requires the use of no-bleed (instrument air-driven 
PCs) at facilities that use grid power. 




• Cons: 
o Grid power availability is utility dependent and can be 




very complex (permitting and approvals for new lines, 
proximity to power line does not mean availability). 




o Electric generators, if used, require permitting through 
APCD and have extra emissions. 




o Retrofits are not cost effective and primarily been done 
under compliance order. 




 Natural gas-driven PC with exhaust routed to process/sales 
• Reliability (operation and maintenance very complex). Other 




options are more desirable. 
• Required by Reg. 7 once grid power is used on site and if 




technically and economically feasible. 
• Process/sales gas line occasional downtime may require 




redundancy. 
• Emissions associated with required additional compression. 




 Natural gas-driven PC with exhaust routed to combustion control 
• Not considered as no-bleed or self-contained under Reg. 7 




definitions. 
• Reliability is a major concern: other options are more desirable. 




 Non-pneumatic mechanical controllers 
• None identified 




 Non-pneumatic electric controllers 
• One operator reported less maintenance needed for such 




controllers. 
• Not a proven technology, cannot cover all functions usually 




covered by natural gas-driven PCs. 
• Use and maintenance requires staff with knowledge related to 




electrical systems. 
o Survey Takeaways 




o Fail-safe options a concern for non-natural gas-driven technologies 
o Instrument air-driven PCs 




 Electrical grid power use is crucial, upfront cost is high 
 Proven technology, familiar make/model of PCs, less training 
 Safety and cost effectiveness concerns for retrofits 




o Natura gas-driven PCs with exhaust routed to process/sales/control 
 Operationally burdensome, reliability issues 
 Only feasible for a small subset of PCs 




o Mechanical controllers 
 Can only replace very specific functions (dump valves) 
 Cheaper upfront 
 Reliability and precision concerns 




o Electrical controllers 
 Require reliable power 
 Require trained staff 
 Only feasible for a small subset of controllers 
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According to the industry survey on zero-emitting PCs, the practice of capturing gas and 
routing emissions from a self-contained PC to emission control devices (ECD) is relatively 
uncommon and is highly dependent upon the distance between the vent port of the PC and 
the ECD. The PCTF study identified 50 PCs where PC vented emissions were routed to a 
nearby ECD. All of these PCs that were routed to an ECD were operating properly. The 
majority of these 50 PCs serviced a level control for a liquid condensate burner knockout pot 
which was located within a few feet of the ECD. In most cases, these knockout pots are 
drained by gravity or manually and are not controlled by a PC.  
 
Routing to a process is relatively uncommon due to pressure differences between the vent 
port and the process. In general, the gas pressure from the vent port is too low to route to a 
facility process.  
 
The category of no-bleed PCs can be considered a misnomer as all “pneumatic” controllers 
bleed or vent as part of their normal operation. The term “no-bleed” usually refers to those 
PCs that use instrument air as a motive force, rather than natural gas. In order to utilize 
instrument air, an air compressor, desiccants and filters, and pressure regulators are typically 
installed. The power to operate the air compressor is either provided using an electrical 
generator that is fueled by natural gas or diesel, or by a connection to an accessible utility 
line that provides adequate electrical power to the facility. The use of a natural gas or diesel 
fuel powered generator may result in a net emissions disbenefit in providing instrument air in 
lieu of natural gas for operating PCs. However, the net emissions benefit or disbenefit would 
vary on a case-by-case basis.  
 
(Note that low power air compressors designed driving pneumatics using solar-battery systems 
for electricity,7 and hybrid solar-gas powered electric compression systems,8 are both 
available on the market in Canada.)  
 
For new development of multi-well pads, operators pursue commitments from electric 
utilities to provide a connection and adequate power to a planned facility for electrification 
of equipment including air compressors for instrument air. A number of factors, many of 
which are beyond the operator’s control, dictate whether the utility can provide an 
accessible connection and adequate power when the facility is being constructed. If the 
utility is not capable of meeting the requested commitment, then the operator will typically 
either rely on a natural gas or diesel-fired generator to power an air compressor, or utilize 
natural gas pressure as a conventional power source for PC operation. 




5.4 Electrical Infrastructure for Oil and Gas Development  




As part of the joint effort with the SHER work group, information was collected from API and 
COGA operators regarding the availability and planning for the use of electrical power from 
the grid or the use of natural gas or diesel oil powered generators to provide electrical power 
at oil and gas production facilities. A presentation was given during the July 12, 2019, SHER 
meeting which included the following talking points: 
 




• Urban growth and development is an issue and impacts infrastructure availability 




                                            
7 See https://lcotechnologies.com/crossfire-compressor.html. 
8 See https://westgentech.com/. 
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• Federal Lands and The National Environmental Policy Act (NEPA)/ The Federal Land 
Policy and Management Act (FLPMA) processes in remote areas are also obstacles to 
the use of electrical grid power 




• Colorado has public utilities and cooperatives that provide power: 
o Each utility has different power drop timelines (1-3 years) 
o Each utility has different requirements on ownership and installation 




requirements between primary and secondary power lines and equipment 
o Primary lines are typically higher voltage lines while secondary lines are 




supplying power to a location (480-120 volts) 
• Primary Meter – primary and secondary lines and equipment after custody transfer are 




installed, owned, operated and maintained by the company. In this case the O&G 
Facilities owner.  




Figure 7. Primary Meter Ownership 
 




 
 




• Secondary Meter –Only secondary lines and equipment after custody transfer are 
owned, operated and maintained by the O&G Facility owner. Everything upstream of 
custody transfer is installed, owned and operated by the utility. 




 
Figure 8. Secondary Meter Ownership 




 




 
 




• Primary Metering 
o The company has the staffing and technical ability to install, own, operate and 




maintain all the electrical equipment 
o Shorter lead times for power drop because less line and equipment needs to be 




installed by the utility 
o Higher costs for companies that only have a few O&G facilities in an area that 




requires power 
o Lower cost for companies with many O&G facilities in an area that requires 




power 
o Might not be an option because of right-of-way and surface user agreements 
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• Secondary Metering 
o Longer lead times for power drop to wait for utility to install primary lines and 




equipment 
o Costs may be higher depending on the location and amount of power needed 
o Some utilities require companies to perform primary metering so this might not 




be an option 
• Challenges include: 




o Slowdowns from utility companies due to increased residential development 
o Changes in schedule from drilling permit issuance delays, operator agreement 




challenges with local governments, or right-of-way changes 
o Can be limited by proximity and capacity of grid power depending on utility 
o Power plant expansions dependent on air and other permitting 
o Cost may be prohibitive for operators in limited development areas 
o Small operators may not be able to effectively negotiate cost and availability 
o Contractual third party agreements may limit operator access 
o Timing often uncertain and power generation needed as backup 




6 Good Engineering and Maintenance Practices 




In 2017, the AQCC adopted Regulation 7 Part D, Section III.F.1. (formerly Section XVIII.F.1), 
requiring operators to operate and maintain PCs consistent with manufacturer’s 
specifications, if available, or utilize good engineering and maintenance practices. The SBAP 
recognizes the need to more fully develop and document those practices, which include but 
are not necessarily limited to, ensuring proper operation. Data collected by the PCTF can be 
used to develop and document good engineering and maintenance practices.  
 
Due to the unavailability of documentation from PC manufacturers, there are no widely 
agreed upon routine or preventive maintenance schedules. Individual operators have 
developed their own maintenance and operating plans in accordance with industry best 
practices and Regulation Number 7 requirements. While individual operators may have 
company-specific protocols for their PC program, all operators are in agreement on some key 
practices. The use of OGI cameras as the proper inspection tool to identify improperly 
operating PCs is universally accepted, at this time, by all industry members of the PCTF. 
However, identification of improper operation from a continuous low-bleed PC may require 
additional training/experience for the OGI camera operator. The findings above from the 
survey results on PC inspections also reflect key practices. 
 
There are some barriers to developing prescriptive PC protocols because of the wide 
variability in how these devices function and the wide variety of designs and specific 
applications that are employed. More work needs to be done if developing prescriptive 
maintenance protocols is a goal of the AQCC. 




6.1.1 The Environmental Partnership 




API established The Environmental Partnership (TEP) in 2017 to “continuously improve the 
industry’s environmental performance by taking action, learning about best practices and 
technologies, and fostering collaboration in order to responsibly develop our nation’s 
essential natural gas and oil resources.” TEP’s initial focus is to further reduce the industry’s 
air emissions in continuing to reduce methane, a greenhouse gas, and VOCs, which is one 
precursor to the formation of ground-level ozone. TEP hosted their first annual conference in 
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2018 as described in their 2019 Annual Report9. The conference focused on PCs and brought 
together producers, manufacturers, researchers, and regulators to discuss PC technology and 
how it might be improved. 
 
In addition to periodically checking for proper operation of the controller through AVO and 
AIMM inspections, operators participating in this study concur with the “Pneumatic Controller 
Maintenance Work Practices” published by TEP as a wallet card for its members to provide to 
field personnel responsible for inspecting and maintaining PCs for proper operation of oil and 
gas production facilities. This wallet card is shown below: 




 




7 Recommendations 




The PCTF offers the following recommendations for consideration by the AQCC. Where there 
was not consensus on specific elements assigned to the PCTF, individual stakeholder positions 
are presented as such. 




7.1 Effectiveness of current program (NAA only) 




Pursuant to AQCC Reg 7 CTG rulemaking in November 2017, the PC find and fix program that 
applied only to the ozone NAA took effect on June 30, 2018, which was during the same 
summer of the PC field surveys performed for the PCTF study. The PC find and fix program 
has proven effective as demonstrated in the Division’s 2018 LDAR Annual Report10, which 
included the results of the PC find and fix program for the NAA, as described below. The 
AQCC extended the PC find and fix program state-wide effective May 1, 2020, as part of the 
AQCC SB-181 Reg 7 rulemaking in December 2019.  




                                            
9 See https://www.api.org/~/media/Files/Policy/Environment/TEP/The-Environmental-Partnership-
Annual-Report-2019.pdf 
10 See https://www.colorado.gov/pacific/cdphe/2018-ldar-annual-reports-regulation-7-section-xii-xvii-
and-xviii 
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The Division’s 2018 LDAR Annual Report (pp. 4-6) summarizes the results of PC inspections 
performed for the PC find and fix program. Although the report does not break out the 
number of PC inspections using AIMM at well production facilities that were performed in the 
NAA in 2018, a total of 4,053 PCs were found to need repair and of these 4,015 (99%) were 
returned to proper operation. For natural gas compressor stations subject to PC inspections 
using AIMM in the NAA in 2018, a total of 7 PCs were needed to be repaired and 6 (86%) were 
returned to proper operation. Upon discovery of an improperly operating PC, repairs must 
begin no later than five working days and the PC must be returned to proper operation no 
later than 30 working days. A delay in a repair may be attributed to unavailability of parts, 
the equipment requires a scheduled shutdown to complete the repair, or other good cause. 
The Division developed a list of standardized enhanced response actions to repair PCs with 
input from the oil and gas industry to be used for recordkeeping and annual reporting 
purposes. These include the following options to return a natural gas-driven PC to proper 
operation:  
 




1. adjusted/tuned;  
2. cleaned/removed debris; 
3. tightened; 
4. heated/insulated; 
5. replaced part(s) of controller; 
6. rebuilt controller with repair kit; 
7. replaced controller; and  
8. other.  




 
Below is Figure 2 from the Division’s 2018 LDAR Annual Report that shows the distribution of 
each type of response action, with a total of 4,060 actions reported. The two most common 
types of response action were to clean/remove debris, and to rebuild the pneumatic 
controller with a repair kit.  
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Although not specific to natural gas-fired PCs, the Division’s 2018 LDAR Annual Report on p.4 
indicated that the use of an OGI camera was more effective than AVO observations during 
facility inspections for emission leaks from components. On page 4, the report states:  
 
“Based on the data reported by owners/operators, more than 90% of leaks were identified 
through AIMM inspections despite AIMM inspections constituting only 3% of the total number 
of inspections at WPFs. While AVO inspections are valuable for operations and maintenance 
purposes, as well as being required by other sections of Regulation No. 7, the data from this 
year’s LDAR annual reporting indicate that AIMM is a more effective monitoring method than 
AVO for detecting leaks.” 
 
Given the results from the 2018 PCTF field inspections, and the 2018 LDAR program and PC 
find and fix results, the PCTF believes the use of AIMM inspections using an OGI camera is an 
effective means for identifying both those emissions from PCs that indicate improper 
operation and from leaky LDAR components.  




7.2 Definition Appropriateness 




As discussed previously, due to the need to focus on regulatory proposals for consideration 
during the AQCC December 2019 rulemaking hearing, the PCTF did not complete its 
evaluation of the appropriateness of the current Reg 7 definitions related to PCs. However, 
revisions to these definitions will be included in the regulatory proposal specific to the use of 
no-bleed PCs (aka zero-bleed PCs). Currently, industry is developing a proposal that may be 
further modified through a future stakeholder and rulemaking process.  
 
Stakeholder meetings will be scheduled and facilitated by the Division staff to review and 
solicit comments on the no-bleed PC regulatory proposal, which will include the need to make 
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appropriate revisions to PC-related definitions. As such, for the purposes of completing this 
report, the PCTF does not recommend making any changes at this time to the definitions for 
“enhanced response”, “intermittent pneumatic controller”, “no-bleed pneumatic controller”, 
“self-contained pneumatic controller”, or “pneumatic controller”. Changes to these 
definitions will be considered separate from this report in vetting the regulatory proposal 
with stakeholders.  




7.3 No-bleed and Self-contained PCs 




As defined by Regulation 7 Part D Section III., a no-bleed PC is “any pneumatic controller that 
is not using hydrocarbon gas as the valve’s actuating gas.” Alternative actuating gases include 
compressor air or nitrogen, but in practice such PCs in Colorado are mainly compressed air, 
also known as instrument air. Instrument air systems utilize a skid-mounted compressor and 
often come with a dryer system to remove moisture from the air prior to compression. Once 
compressed, the air is routed through the same supply gas system that would otherwise 
contain pressurized natural gas to actuate the PCs.  




As defined in Regulation 7 Part D Section III., a self-contained PC is “a pneumatic controller 
that releases gas to a process or sales line instead of to the atmosphere.” Such PCs utilize 
natural gas as the actuating gas, but have minimal emissions to atmosphere because the vent 
port of the controller is routed back to a process line. Likewise, although not addressed in the 
current Regulation 7 rule language, emissions from the vent port of the PC can be routed to a 
control device in some limited applications. As previously mentioned and further discussed 
below, the use of self-contained PCs is very limited due to technical infeasibility, safety 
concerns, and cost.  




Additionally, mechanical or electric controllers (non-pneumatic) can be used in some very 
limited applications as described below. These controllers are neither no-bleed or self-
contained as defined by Regulation 7 and because they have no emissions, are not subject to 
the regulatory requirements. However, the PCTF included these controllers in the operator 
survey so they are also addressed below. 




BCPH, DDPHE, and CC4CA Position: 
 
SB181 directed the AQCC to consider a requirement to reduce emissions from 
pneumatic devices and in 2019 the AQCC directed the PCTF to develop 
recommendations on the use of zero-bleed pneumatic devices for rulemaking in 2020. 
Because the PCTF was unable to reach consensus on a recommendation, we believe 
the AQCC should direct the Division to continue its research and develop a proposal for 
the planned December 2020 rulemaking. Specifically, the Division should continue to 
research and put forth recommendations based on the information provided below by 
Earthjustice and CATF. No-bleed and self-contained PCs are a proven technology that 
should be implemented in Colorado. Furthermore, the successful implementation of 
solar-powered PCs in Canada points to the need for serious consideration of this 
technology in Colorado. 




7.3.1 Current applications 




As discussed above in Section 5.3, most of the no-bleed PCs in use in Colorado are in the DJ 
basin NAA and at newer multi-horizontal well pad facilities producing significant volumes of 
oil and gas. The PC field study also demonstrates that the majority of compressor stations in 
the NAA are currently operating or under construction to operate on instrument air. 
 




Industry Position: 
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No-bleed controllers can generally be utilized on any piece of equipment that utilizes 
a natural gas actuated PC, but as detailed below, technical feasibility, safety 
concerns, other regulatory requirements, contractual obligations, and cost can all 
limit the ability of an owner or operator to utilize no-bleed PCs on some or all pieces 
of equipment at a facility.  
 
Solar-powered PCs have recently been utilized in Alberta, Canada under specific 
operating conditions for where they are included in the design for a separator 
equipment package. However, industry believes that the array of solar batteries and 
battery storage has not yet been fully demonstrated to be sufficient and reliable for 
the power demands of well pads with multiple horizontal wells that produce 
significant volumes of oil and gas. As technology advances and costs decrease, the use 
of solar panels and battery storage to provide electrical power at large oil and gas 
production facilities may become feasible. 
 
Industry is currently working on a regulatory proposal regarding the use of no-bleed 
PCs to be considered for a future AQCC rulemaking. This regulatory proposal will build 
on the work developed for a no-bleed PC emission mitigation strategy proposed under 
the SHER stakeholder process. 
 
CATF/EJ Position: 
 
Regulations currently in force in Alberta and British Columbia (BC) will significantly 
limit the use of venting gas-driven PCs moving forward. In BC, new facilities cannot 
use venting gas-driven PCs after January 1, 2021. Large compressor stations will 
require retrofit of all venting gas-driven PCs by January 1, 2022.11 In Alberta, no new 
gas-driven venting PCs can be installed after January 1, 2022 (this regulation was very 
recently tightened – previously operators were to be allowed to use gas-driven venting 
controllers for up to 10% of new controllers after January 1, 2022).12 Both provinces 
also will subject existing PCs, including intermittent PCs, to various emission limits.  
 
Solar-powered PCs have been utilized for a number of years in Alberta where they are 
included in the design for separator equipment packages from certain manufacturers. 
Other operators have utilized similar solar-powered systems in custom configurations 
(for example to provide more electrical power and storage than is available in 
standard packages). Solar systems are used on both low-production wellsites and 
modern, high-production tight/shale wells.  
 
This technology has proven reliable in Alberta north of 55°N latitude, where sunlight 
on a clear winter day is far weaker than in Colorado, snowfall is higher, winter cloud 
cover is much more common, and winter temperatures are much lower (affecting 
battery capacity). In short, CATF and EJ believe that there is no reason that this 
technology cannot succeed in Colorado. 
 




                                            
11 See BC Regulation 282/2010, §52.05. 
http://www.bclaws.ca/civix/document/id/regulationbulletin/regulationbulletin/Reg286_2018 
12 See Alberta Energy Regulator (2020), “Directive 060 - Upstream Petroleum Industry Flaring, 
Incinerating, and Venting,” §8.6.1. https://www.aer.ca/documents/directives/Directive060_2020.pdf 
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As noted above, there are also air compression systems designed for solar-powered 
sites on the market.  




7.3.2 Effectiveness of devices 




Industry Position: 
 
Industry believes that the effectiveness of a no-bleed or self-contained PC is highly 
dependent on the application of the controller. The scope of the PCTF study did not 
evaluate the effectiveness of no-bleed PCs so no conclusions can be offered in this 
report.  The consideration of the use of no-bleed PCs is being addressed under a SHER 
work group regulatory proposal as directed by SB 19-181.  
 
CATF/EJ Position: 
 
CAFT and EJ believe that previous work has documented the general applicability and 
reliability of solar-powered electric controllers;13 this approach will be one of the key 
technologies allowing operators in Alberta and BC to comply with the provincial rules 
mentioned above.  




7.3.3 Costs for new and retrofit facilities 




Industry Position: 
 
Based on operator survey results, the cost of instrument air systems (no-bleed 
pneumatic controllers) is highly variable and significantly higher for retrofits versus 
new installations.  
The cost of self-contained PCs was not able to be ascertained through this study. 
However, industry has estimated that the cost to design the large and intricate vapor 
recovery system to capture these small emissions is significant and not cost-effective 
in most cases.  
 
Likewise, industry estimates that the cost of routing controllers to a combustion 
device is prohibitively expensive unless the controller is located in close proximity to 
the control device (e.g. on the inlet to the control device itself).  
 
Mechanical controllers, which can only be used for liquid level control in specific 
applications, were reported to have low capital costs, but higher maintenance costs 
than PCs based on operator survey results. Electric controllers were reported to cost 
significantly more, and also have higher maintenance costs, than PCs.  
 
CATF/EJ Position:  
 
The Conservation Groups’ pneumatics proposal from the 2017 oil and gas rulemaking 
(which was also included as a SHER team proposal) was supported by an Economic 
Impact Assessment (EIA) documenting the cost-effectiveness of using zero-emitting 
approaches instead of gas-driven venting controllers. All cost calculations included in 
the Conservation Group’s 2017 EIA include full costs for solar-powered electric 
systems, including: solar panels, batteries, and control panels and electronics; over-




                                            
13 See Carbon Limits (2016), Zero emission technologies for pneumatic controllers in the USA: 
Applicability and cost effectiveness. https://www.catf.us/wp-content/uploads/2019/09/CL2016-
ZeroEmitting-Pneumatics-Alts-1Aug2016.pdf 
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capacity for solar panels and batteries to ensure power will be available during (for 
example) extended cloudy periods in winter; electric actuators; installation; and 
maintenance. Operators report lower maintenance costs with electric systems than 
gas-driven systems when only wet gas is available to operate PCs, due to deleterious 
effects of wet gas on some PC components.14  
 
In the 2017 rulemaking and as part of the SHER team, the Conservation Groups made 
available spreadsheets listing parameters for calculating cost-effectiveness, such as 
cost estimates for various components and labor, and engineering design assumptions 
such as the appropriate oversizing of solar panels and maximum allowable discharge 
from batteries.  




 
7.3.4 Limitations and Barriers to expanded use 
 




Industry Position: 
 
In addition to cost, industry believes that there are technical, safety, regulatory, and 
land/leasehold concerns that limit the use of no-bleed and self-contained pneumatic 
controllers.  
 
In terms of instrument air systems, operators must have sufficient grid or other power 
to run the instrument air skid and associated equipment. Further, some facilities will 
not have sufficient area at the facility to install the instrument air skid and associated 
infrastructure or may have landowner or regulatory restrictions on the grid power right 
of way or installation of additional equipment at the facility. Additionally, even where 
some controllers can be converted to instrument air there may be some processes that 
need to be controlled with natural gas-driven PCs for safety or technical reasons.  
 
The biggest limitations to utilizing self-contained PCs or routing the vent port of the 
controller to a control device, aside from cost, are related to pressures. If there is not 
a process that is operating at a relatively low pressure then the pressure released from 
the vent port will not be sufficient to push the gas into the process line, potentially 
creating a safety hazard if a safety valve is not able to actuate against the process 
pressure. Additionally, beyond the cost of the amount of tubing that is required the 
route emissions from controllers that are located throughout a facility to a process 
line or control device, the longer that tubing is the more pressure differential (higher 
than the process or control device backpressure) is required to overcome the 
backpressure created by the tubing itself.  
 
As mentioned previously, industry claims that mechanical and electric controllers can 
only be used to control liquid level and can only be used in certain applications (such 
as liquid level control). Additionally, mechanical controllers have been shown to be 
less accurate than PCs and electric controllers cannot typically be located on 
compressors due to vibration and require more technical knowledge to ensure safe 
application.  
 
CATF/EJ Position: 
 




                                            
14 See Carbon Limits (2016) at p. 15.  
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As noted above, air compressors designed for solar-powered sites are on the market, 
as are packages systems that provide compressed air using hybrid electrical systems 
utilizing solar and batteries for the majority of the power they consume, with a gas-
fired generator available as backup for the solar generation and battery. CATF and EJ 
believe that previous work has documented the general applicability and reliability of 
solar-powered electric controllers.15 




 
7.3.5 Opportunities for expanded use
 




Industry Position:  
 
Given the current state of technology, the use of electric and mechanical controllers is 
limited due to the limitation outlined in the section above. Industry believes that 
electric and mechanical controllers have very limited applications and cannot be used 
in the place of all traditional PCs at a facility. While there are extensive barriers that 
exist for retro-fitting existing facilities with instrument air, opportunity exists to 
expand the use of instrument air at new larger horizontal facilities that have sufficient 
grid power. Many of the land use and spacing limitations can be avoided if these 
systems are included during the planning phase. Additionally, there is a lower cost 
associated with installing a new system compared to retrofitting a location. 
 
The ability to be able to plan for and allow utilities to commit to providing access to 
electrical grid power with sufficient power in advance of constructing new oil and gas 
production facilities represents a significant opportunity to expand the use of no-bleed 
PCs.  
 
CATF/EJ Position: 
 
CATF and EJ believe that zero-emitting technology can cost-effectively reduce 
emissions in Colorado at both new and existing sites. The CATF and EJ recommend 
that the AQCC consider requiring operators to utilize zero emitting pneumatic 
controllers statewide at all natural gas compressor stations and all well production 
facilities with four or more wells producing hydrocarbons so long as it is technically 
feasible to do so. CATF and EJ have previously offered this proposal in the 2017 oil and 
gas rulemaking and through the SHER team process. CATF and EJ believe that it is 
supported by the EIA and supporting spreadsheets, as well as the documented use of 
zero-emitting technology in Canada and the fact that venting PCs are being phased out 
for new facilities in British Columbia and Alberta. 
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ATTACHMENT A 
  















Inspector Pad/Battery/Facility/Location




Date Time Ambient Temperature Wind Speed (MPH)




Manufacturer* Family (If Applicable) Model*




Other: Other:




Sensed Variable* Type* Supply Pressure (If Available) & Source




(psig) Enter 'None' if no gauge
Other: Other: Source:*




Other:




Function* Vent Type* Vent Control Type*




Equipment Location* Service Type* Name/Description




Other:




Is PC Enclosed?* Enclosure Type, If Not Exposed to Elements*




Additional Notes:




Operating Properly* Actuation Observed*




Detection Method* Emissions Location*




Other:




If not operating properly provide the following:
Indicator 1




Indicator 2




Other:




Additional Notes:




Primary Cause of Improper Operation* Other:




Repair Date PC Repair Method* Did the Repair Require:*




Double block and bleed
Shutdown and purge equip. to atmosphere




Other: Shutdown of the well




Repair Time (Mins) Repair travel time (if required) Additional Notes:




Re‐inspection Date PC Repair Re‐inspection Method*




Repair Information




Inspection Information




Inventory Information




Pneumatic Controller (PC) Task Force Data Collection Form




General Information




Blinded ID




An asterik (*) indicates that a field has a dropdown list
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INSTRUCTIONS FOR COMPLETING THE DATA COLLECTION FORM FOR APCD 
PNEUMATIC CONTROLLER STUDY  




MAY 9, 2018 




These instructions serve to assist operators participating in the APCD’s Pneumatic Controller (PC) 
Study specific to selected oil and gas facilities in the Front Range/Denver Metro Area Ozone 
Nonattainment Area (NAA) in the collection of data related to whether PCs in service at these 
facilities are operating properly. 




It is important the persons conducting these inspections understand the focus of this study is limited 
to assessing the proper operation of PCs that are actuated using pressurized natural gas as a motive 
force and have the ability to vent to the atmosphere during normal operation.  Leaks found to be 
originating from a component are not considered to represent improper operation of a PC.  Instead, 
these observations should be considered leaks of components subject to a Leak Detection and 
Repair Program (LDAR).   




Operators conducting these inspections of PCs at facilities selected for the purposes of this study 
will utilize concurrently an Audio, Visual and Olfactory (AVO) method along with an Approved 
Instrument Monitoring Method (AIMM) for each PC being inspected.  Although other potential 
methods may be used to detect whether a PC is operating properly or not, these methods are not 
utilized by participating operators with facilities in the NAA and therefore will not be considered 
in the scope for Phase 1 of this study.  Persons conducting these inspections of PCs for this study 
should strive to identify and document insights that were gained in applying methods in the field 
to determine whether a PC is properly operating or not.  Although this form serves a purpose to 
document a specific inspection of a PC, the real value will be in being able to accurately describe 
what was done, observed or evaluated to determine if a PC was operating properly, along with any 
repairs necessary to a PC that was not operating properly. 




General Instructions 




• This form is to be used by an operator in conducting an inspection at a facility selected for the 
PC Study to document whether a PC is properly operating or not.  As an option, the inspection 
data can also be captured using a flat table.   




• If an inspector uses the form for data entry, one form is to be completed by the operator for 
each PC inspected at a facility.  If the inspector uses the flat table rather than the form for data 
entry, one row in the table is to be completed for each PC inspected at a facility. 




• PCs are not considered to be in service if the supply gas is depressurized; therefore, these out 
of service PCs are not to be inventoried or inspected for this study. 




• For a PC that is found to be operating properly, the form or table row must be completed 
through the Inspection Information section.   




• For PC that is found to be operating improperly, the entire form or table row must be completed 
including the Repair Information section.  Neither the repair nor the Repair Information section 
must be completed at the time of the inspection.  If the repair is not successfully completed at 
the time of the inspection, the details of the successful repair must be added to the form or flat 
table once completed. 
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• The confirmation of successful repair does not need to be completed at the time of the repair.  
The details of the repair confirmation must be added to the form or flat table once completed. 




• The data collection form is provided in an Excel format tied to a flat table that can be used to 
compile the data for each PC inspected at a facility.  Although the use of the electronic version 
of this form is encouraged, a hard copy of the form can be used in the field if the dropdown 
options are used appropriately and consistently with those in the electronic form.  However, 
this will require that the data in the hard copy of the form be re-entered into the Excel form or 
flat table so that the data can be compiled for subsequent reporting. 




Specific Instructions 




• The specific instructions herein address the completion of individual subject fields in the data 
collection form or flat table. 




• An asterisk symbol (*) next to the data field indicates that a dropdown menu of options exists 
for this specific field.  To open the dropdown menu, click on the data field until the down arrow 
symbol is highlighted to the right of the data field and then click on this symbol.  Select by 
clicking the option that correctly describes the characteristic specific to the PC inspected.  Only 
one option can be selected for each data field with a dropdown menu. 




• The “Other” option for a specific data field is to be used when none of the options in the 
dropdown menu applies to the PC.  When none of the specific dropdown options apply, select 
the “other” option from the dropdown menu and enter as text the information in the separate 
“Other” data field. 




• Use the additional notes data field provided in each section of the form to add free form text 
describing noteworthy information relevant to the inventory, inspection, or repair sections.   




General Information Section 




Inspector – Enter the first and last name of the person performing the inspection of the PC. 




Pad/Battery/Facility/Location – Enter the operator’s designated name of the facility. 




Facility ID – Enter the blinded ID designated by Spirit Env. for the facility being inspected.  Each 
operator will be provided a list of facilities randomly selected for inspection by Spirit Env. and 
each facility selected will have a Blinded ID. 




Date – Enter the date when the inspection of the PC was conducted using the numerical 
month/day/year format (xx/xx/xxxx). 




Time – Enter the approximate time that the inspection of the PC started in a numerical format 
(xx:xx) with an AM or PM designation. 




Ambient Temperature - Enter the approximate temperature at the time that the inspection started 
in Fahrenheit degrees.   




Wind Speed -  Enter the approximate wind speed at the time that the inspection started in miles 
per hour. 
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Inventory Information Section 




Manufacturer* – Select the manufacturer of the PC if known.  The dropdown options represent PC 
manufacturers that are believed to be common in the DJ Basin, yet may not cover all makes.  If 
not listed, select “Other” as a dropdown option and enter the full manufacturer name using text in 
the separate “Other” data field.  If the manufacturer is unknown or not certain, take a photograph 
of the PC and later attempt to confirm the manufacturer of the PC using available information. 




Family – This data field is to be completed, as applicable, if the manufacturer of the PC uses a 
family classification to describe its line of PCs. If no family classification exists, leave this data 
field blank. 




Model* – Select the model of the PC if known.  The dropdown options represent PC models that 
are believed to be common in the DJ Basin, yet may not cover all models.  If not listed, select 
“Other” as a dropdown option and enter the model as text in the separate “Other” data field.  If the 
model is unknown or not certain, take a photograph of the PC and later attempt to confirm the 
model of the PC using available information.  Please be careful in selecting the correct model as 
some model designations may vary slightly in their labeling. 




Sensed Variable* – This data field describes the process variable that the PC is controlling.  
Dropdown options include pressure, temperature, position, differential pressure, and level.  If the 
process variable is not listed, select “Other” as a dropdown option and describe the variable using 
text in the separate “Other” data field. 




Type* – This data field distinguishes the type of PC being inspected in terms of its configuration.  
Only three options exist: integrated, pilot or other. An integrated PC refers to a PC that has both 
the sensing and actuating components contained in one housing.  A pilot PC describes a PC that 
senses a signal and remotely actuates a device that is not contained in the same housing.  If the 
type is not listed, select “Other” as a dropdown option and describe the type by entering text in the 
separate “Other” data field. 




Supply Pressure & Source 




• This data field records the pressure of the natural gas being applied as a motive force to the 
PC being inspected.  If a pressure gauge exists on the supply line to the PC being inspected, 
record the pressure reading of the gauge.  If no pressure gauge is present, then enter “None” 
in this data field.  Do not enter “zero” or “0” instead of “None” as this suggests that there 
is zero pressure, or the gauge is broken.    




• The data field for “Source” refers to where the source of the natural gas as a motive force 
originates from and the dropdown options include wellhead, separator, pipeline quality or 
“Other”.  To confirm the source of the gas, the supply tubing to the PC being inspected 
may have to be followed to its point of origin.  If the source of the natural gas is not listed, 
select “Other” as a dropdown option and describe the source using text in the separate 
“Other” data field. 




Primary Function* – This data field describes the primary function that the PC being inspected.  
Only two options apply to this data field:  process control or safety.  An “Other” option is not 















4 
 




available.  The safety option should be selected where the PC is used to isolate a pressure source 
or cease operation of a process. 




Vent Type* – This data field describes how the PC being inspected vents during an actuation cycle.   
Three dropdown options are available:  a continuous high bleed (> 6scf/hr); a continuous low bleed 
(< 6 scf/hr); and an intermittent bleed.  An “Other” option is not available.  To determine the 
correct vent type, the operators should research the vent type classified by the manufacturer for 
the model of the PC being inspected.  Measurement of the actual vent rate is not required for this 
study.  




Vent Control Type* – This data field describes whether the vent from the PC being inspected is 
captured and routed.  Three dropdown options are available:  vented to atmosphere; captured and 
routed to sales or process; or captured and routed to a flare/combustor header.  An “Other” option 
is not available.  To determine the correct option, the operator may need to follow the vent tubing 
to the point where it connects to piping and determine whether the piping connects to a process or 
sales line, or a flare/combustion device.   




Equipment Location* – This data field describes the equipment associated with the PC being 
inspected in terms of its purpose to control the equipment’s operation.  Available dropdown 
options include: wellhead, separator, heater, combustor, compressor engine, generator, dehydrator 
(dehydration unit), and other.  If the type of equipment is not listed, select “Other” as a dropdown 
option and enter the type of equipment using text in the separate “Other” data field.  




Service Type* – This data field describes the service of the PC being inspected in terms of how 
the process variable is controlled.  The dropdown options are:  on/off, throttling, or unknown.  An 
“Other” option is not available.  If the inspector is unsure of whether a PC is on/off or throttling, 
the inspector should select unknown. 




Name/Description – This data field provides a more specific description of the piece of equipment 
so that the PC being inspected can be identified and located, especially at facilities where there is 
more than one of the same equipment type (i.e. heater treater 4, water dump).  No dropdown menu 
is available. 




Is PC Enclosed? – This data field provides a yes or no answer to whether the PC is located within 
some type of enclosure that shields the PC from the elements such as a hinged case, a cabinet, or 
building.  Answer “No” if no enclosure exists around the PC being inspected. 




Enclosure Type (If Not Exposed to Elements) – This data field is to be completed only if the PC 
is enclosed as indicated by a “Yes” response to the previous data field.  Three dropdown options 
exist for a “Yes” response: inside separator cabinet, inside compressor enclosure, or inside other 
enclosure?   An “Other” option is not available. 




Additional Notes – This data field is a text box that allows additional information to be provided 
that are worth noting to describe conditions specific to the facility, equipment or PC being 
inspected.   
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Inspection Information Section 




Operating Properly – This data field identifies whether the PC being inspected is operating 
properly.  Two dropdown options exist:  Yes or No.  An “Other” option is not available.   If the 
“Yes” option is selected because the PC is found to be operating properly, then then do not 
complete the Detection Method data field below must be completed.  If the “No” option is selected 
because the PC is found to not be operating properly, then do not complete the Detection Method 
data field below. 




Actuation Observed – This data field identifies whether the PC being inspected was observed to 
actuate during the inspection.  Three dropdown options exist: Yes, No or Unknown.  An “Other” 
option is not available. 




Detection Method – This data field identifies the method used to detect whether a PC is not 
operating properly or not.  This data field must be completed only if the “NoYes” option is selected 
for the “Operating Properly” data field above.  Three dropdown options exist:  Audio-Visual-
Olfactory (AVO) Only, Approved Instrument Monitoring Method (AIMM) Only, and 
AVO/AIMM.  An “Other” option is not available.  




• AVO refers to hearing, seeing or smelling something that indicates a PC is not operating 
properly.  Indicators associated with hearing may include hissing or clicking.    Detection 
of a hydrocarbon odor near a PC may not be telltale yet could still indicate a process is not 
being controlled properly due to an improper operation of a PC.  AVO to be selected as a 
dropdown option when this method was able to independently determine that a PC was not 
operating properly. 




• AIMM refers to methods approved for use by APCD under Reg 7 such as an optical gas 
imaging (OGI) camera.  For the purposes of this PC study for the NAA, an OGI camera 
will be the only AIMM used.  AIMM is to be selected as a dropdown option when this 
method was able to identify that a PC was not operating properly and AVO was not able 
to independently make this determination. 




• AVO/AIMM is to be selected as a dropdown option when both methods in concert  were 
required to detect that a PC was not operating properly. 




Emissions Location – This data field identifies where emissions are detected from a PC being 
inspected that is not operating properly.  Three dropdown options exist: Vent Port, Body or 
“Other”.  If the emission location is other than the Vent Port of Body, then select “Other” as a 
dropdown option and enter a description using text in the separate “Other” data field.  Emissions 
from supply tubing connections or other components do not represent improper operation of a PC.   




Indication of Proper Operation – This data field describes what indicator(s) were found that led to 
a determination that the PC being inspected was not operating properly.  Two data fields with 
dropdown menus with options are provided including an “Other” option.  If the indicator is not 
listed in the dropdown menu, then select “Other” as a dropdown option and enter a description 
using text in the separate “Other” data field.  If there are more than two indicators, use the Other 
field to enter text describe any additional indicators. 
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Additional Notes – This data field is a text box that allows additional information worth noting 
specific to the PC being inspected.  These notes can be used to provide further insight into what 
was done, observed or evaluated during the inspection to determine whether the PC was operating 
properly or not.    




Repair Information Section 




Primary Cause of Improper Operation – This data field identifies the primary cause of improper 
operation of the PC being inspected.  Ten dropdown options are provided including an “Other” 
option.  Select the option that is believed to be the primary cause.  If the primary cause is not listed 
in the dropdown menu, then select “Other” as an option and enter a description using text in the 
separate “Other” data field.    




Repair Date - Enter the date when the repair of the PC that was found to be operating improperly 
was successfully completed using the numerical month/day/year format (xx/xx/xxxx). 




PC Repair Method – This data field identifies the method(s) applied to repair the PC that was 
inspected and found to be operating improperly.  Eleven dropdown options are provided including 
an “Other” option.  Select the option that best represents the repair method necessary to return the 
PC to proper operation.  If the repair method applied is not listed in the dropdown menu, then 
select “Other” as an option and enter a description using text in the separate “Other” data field.   




Did the Repair Require a double block and bleed? Shutdown and purge equipment to atmosphere? 
Shutdown of the well?  - These data fields describe whether any of the listed actions were necessary 
to make the repair of the PC that was found to be operating improperly.  A Yes or No response is 
needed for each of the three actions listed.  An “Other” option is not available. 




PC Repair Confirmation Method – This data field identifies the method used to confirm that the 
PC repair was successful to restore the PC to proper operation.  Five dropdown options exist: 
AIMM, AVO, Soapy Water, Method 21, and Physical Inspection.  Select the method used to 
confirm a successful repair.  An “Other” option is not available. 




Repair Time Onsite – This data field documents the amount of time needed once onsite to 
complete the successful repair of a PC found to be operating improperly.   Enter the amount of 
time in hours using 15-minute increments (i.e. 0.25, 0.5, 0.75, 1.0, 1.25, 1.50, etc.).  Repair 
Travel Time (if required) – This data field documents the travel time needed to visit the facility 
to make a necessary repair of a PC found to be improperly operating.  This travel time 
information is only required if a separate trip is needed to make the repair separate from the trip 
made to conduct the inspection for this study.  Enter the amount of time in hours using 15-minute 
increments (i.e. 0.25, 0.5, 0.75, 1.0, 1.25, 1.50, etc.) 




Re-Inspection Date – Enter the date when re-inspection of a PC that was subject to repair was 
completed to confirm its proper operation using the numerical month/day/year format 
(xx/xx/xxxx). 
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PC Repair Re-Inspection Method – This data field identifies the method used to re-inspect a PC 
that was subject to repair.  Three dropdown options are provided – AIMM, AVO or soapy water.  
Select the method used to confirm the successful repair.  An “Other” option is not available. 




Additional Notes - This data field is a text box that allows additional information worth noting 
specific to the PC being repaired and re-inspected.  These notes can be used to provide further 
insight into what was done, observed or evaluated to successfully complete the repair and confirm 
the repair during the re-inspection to demonstrate that the PC was returned to proper operation.    




 




PLEASE CHECK THAT THE FORM IS COMPLETE AFTER EACH INSPECTION AND IF 
A REPAIR IS REQUIRED.    
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1 EXECUTIVE SUMMARY 




1.1 Background 




The U.S. Environmental Protection Agency (EPA) reviewed the New Source 




Performance Standards (NSPS) for volatile organic compound and sulfur dioxide emissions from 




Natural Gas Processing Plants.  As a result of these NSPS, this proposal amends the Crude Oil 




and Natural Gas Production source category currently listed under section 111 of the Clean Air 




Act to include Natural Gas Transmission and Distribution, amends the existing NSPS for volatile 




organic compounds (VOCs) from Natural Gas Processing Plants, and proposes NSPS for 




stationary sources in the source categories that are not covered by the existing NSPS.  In 




addition, this proposal addresses the residual risk and technology review conducted for two 




source categories in the Oil and Natural Gas sector regulated by separate National Emission 




Standards for Hazardous Air Pollutants (NESHAP).  It also proposes standards for emission 




sources not currently addressed, as well as amendments to improve aspects of these NESHAP 




related to applicability and implementation.  Finally, it addresses provisions in these NESHAP 




related to emissions during periods of startup, shutdown, and malfunction. 




As part of the regulatory process, EPA is required to develop a regulatory impact analysis 




(RIA) for rules that have costs or benefits that exceed $100 million.  EPA estimates the proposed 




NSPS will have costs that exceed $100 million, so the Agency has prepared an RIA.  Because 




the NESHAP amendments are being proposed in the same rulemaking package (i.e., same 




Preamble), we have chosen to present the economic impact analysis for the proposed NESHAP 




amendments within the same document as the NSPS RIA. 




This RIA includes an economic impact analysis and an analysis of human health and 




climate impacts anticipated from the proposed NSPS and NESHAP amendments.  We also 




estimate potential impacts of the proposed NSPS on the national energy economy using the U.S. 




Energy Information Administration’s National Energy Modeling System (NEMS).  The 




engineering compliance costs are annualized using a 7 percent discount rate.  This analysis 




assumes an analysis year of 2015. 




Several proposed emission controls for the NSPS capture VOC emissions that otherwise 




would be vented to the atmosphere.  Since methane is co-emitted with VOCs, a large proportion 
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of the averted methane emissions can be directed into natural gas production streams and sold.  




One emissions control option, reduced emissions well completions, also recovers saleable 




hydrocarbon condensates which would otherwise be lost to the environment.  The revenues 




derived from additional natural gas and condensate recovery are expected to offset the 




engineering costs of implementing the NSPS in the proposed option.  In the economic impact 




and energy economy analyses for the NSPS, we present results for three regulatory options that 




include the additional product recovery and the revenues we expect producers to gain from the 




additional product recovery.   




1.2 NSPS Results 




For the proposed NSPS, the key results of the RIA follow and are summarized in Table 1-1: 




� Benefits Analysis: The proposed NSPS is anticipated to prevent significant new emissions, 
including 37,000 tons of hazardous air pollutants (HAPs), 540,000 tons of VOCs, and 3.4 
million tons of methane.  While we expect that these avoided emissions will result in 
improvements in ambient air quality and reductions in health effects associated with 
exposure to HAPs, ozone, and particulate matter (PM), we have determined that 
quantification of those benefits cannot be accomplished for this rule.  This is not to imply 
that there are no benefits of the rules; rather, it is a reflection of the difficulties in modeling 
the direct and indirect impacts of the reductions in emissions for this industrial sector with 
the data currently available. In addition to health improvements, there will be improvements 
in visibility effects, ecosystem effects, as well as additional natural gas recovery.  The 
methane emissions reductions associated with the proposed NSPS are likely to result in 
significant climate co-benefits.  The specific control technologies for the proposed NSPS are 
anticipated to have minor secondary disbenefits, including an increase of 990,000 tons of 
carbon dioxide (CO2), 510 tons of nitrogen oxides NOx, 7.6 tons of PM, 2,800 tons of CO, 
and 1,000 tons of total hydrocarbons (THC) as well as emission reductions associated with 
the energy system impacts.  The net CO2-equivalent emission reductions are 62 million 
metric tons. 




� Engineering Cost Analysis: EPA estimates the total capital cost of the proposed NSPS will 
be $740 million.  The total annualized engineering costs of the proposed NSPS will be $740 
million.  When estimated revenues from additional natural gas and condensate recovery are 
included, the annualized engineering costs of the proposed NSPS are estimated at $-45 
million, assuming a wellhead natural gas price of $4/thousand cubic feet (Mcf) and 
condensate price of $70/barrel.  Possible explanations for why there appear to be negative 
cost control technologies are discussed in the engineering costs analysis section in the RIA.  
The estimated engineering compliance costs that include the product recovery are sensitive to 
the assumption about the price of the recovered product.  There is also geographic variability 
in wellhead prices, which can also influence estimated engineering costs.  For example, 
$1/Mcf change in the wellhead price causes a change in estimated engineering compliance 
costs of about $180 million, given EPA estimates that 180 billion cubic feet of natural gas 
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will be recovered by implementing the proposed NSPS option.  All estimates are in 2008 
dollars.  




� Energy System Impacts:  Using the NEMS, when additional natural gas recovery is 
included, the analysis of energy system impacts for the proposed NSPS shows that domestic 
natural gas production is likely to increase slightly (about 20 billion cubic feet or 0.1 percent) 
and average natural gas prices to decrease slightly (about $0.04/Mcf or 0.9 percent at the 
wellhead for onshore production in the lower 48 states).  Domestic crude oil production is not 
expected to change, while average crude oil prices are estimated to decrease slightly (about 
$0.02/barrel or less than 0.1 percent at the wellhead for onshore production in the lower 48 
states).  All prices are in 2008 dollars. 




� Small Entity Analyses: EPA performed a screening analysis for impacts on small entities by 
comparing compliance costs to revenues.  For the proposed NSPS, we found that there will 
not be a significant impact on a substantial number of small entities (SISNOSE). 




� Employment Impacts Analysis: EPA estimated the labor impacts due to the installation, 
operation, and maintenance of control equipment, as well as labor associated with new 
reporting and recordkeeping requirements.  We estimate up-front and continual, annual labor 
requirements by estimating hours of labor required for compliance and converting this 
number to full-time equivalents (FTEs) by dividing by 2,080 (40 hours per week multiplied 
by 52 weeks).  The up-front labor requirement to comply with the proposed NSPS is 
estimated at 230 full-time-equivalent employees. The annual labor requirement to comply 
with proposed NSPS is estimated at about 2,400 full-time-equivalent employees. We note 
that this type of FTE estimate cannot be used to make assumptions about the specific number 
of people involved or whether new jobs are created for new employees.   
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Table 1-1 Summary of the Monetized Benefits, Costs, and Net Benefits for the Oil and 
Natural Gas NSPS Regulatory Options in 2015 (millions of 2008$)1 
  Option 1: Alternative Option 2: Proposed4 Option 3: Alternative 




Total Monetized Benefits2 N/A N/A N/A 




Total Costs3 -$19 million -$45 million $77 million 




Net Benefits N/A N/A N/A 




Non-monetized Benefits 17,000 tons of HAPs5 37,000 tons of HAPs5 37,000 tons of HAPs5 




 270,000 tons of VOCs  540,000 tons of VOCs  550,000 tons of VOCs 




 
1.6 million tons of 




methane5 
3.4 million tons of methane5 3.4 million tons of methane5 




 
Health effects of HAP 




exposure5 
Health effects of HAP 




exposure5 
Health effects of HAP 




exposure5 




 
Health effects of PM2.5 and 




ozone exposure 
Health effects of PM2.5 and 




ozone exposure 
Health effects of PM2.5 and 




ozone exposure 




 Visibility impairment Visibility impairment Visibility impairment 




 Vegetation effects Vegetation effects Vegetation effects 




  Climate effects5 Climate effects5 Climate effects5 
    
1 All estimates are for the implementation year (2015) and include estimated revenue from additional natural gas 
recovery as a result of the NSPS. 
 
2 While we expect that these avoided emissions will result in improvements in air quality and reductions in health 
effects associated with HAPs, ozone, and particulate matter (PM) as well as climate effects associated with methane, we 
have determined that quantification of those benefits and co-benefits cannot be accomplished for this rule in a 
defensible way.  This is not to imply that there are no benefits or co-benefits of the rules; rather, it is a reflection of the 
difficulties in modeling the direct and indirect impacts of the reductions in emissions for this industrial sector with the 
data currently available.  The specific control technologies for the proposed NSPS are anticipated to have minor 
secondary disbenefits, including an increase of 990,000 tons of CO2, 510 tons of NOx, 7.6 tons of PM, 2,800 tons of 
CO, and 1,000 tons of total hydrocarbons (THC) as well as emission reductions associated with the energy system 
impacts.  The net CO2-equivalent emission reductions are 62 million metric tons.   
 
3 The engineering compliance costs are annualized using a 7 percent discount rate.   
 
4 The negative cost for the NSPS Options 1 and 2 reflects the inclusion of revenues from additional natural gas and 
hydrocarbon condensate recovery that are estimated as a result of the proposed NSPS.  Possible explanations for why 
there appear to be negative cost control technologies are discussed in the engineering costs analysis section in the RIA.  
 
5 Reduced exposure to HAPs and climate effects are co-benefits. 
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1.3 NESHAP Amendments Results 




For the proposed NESHAP amendments, the key results of the RIA follow and are summarized 




in Table 1-2: 




� Benefits Analysis: The proposed NESHAP amendments are anticipated to reduce a 
significant amount of existing emissions, including 1,400 tons of HAPs, 9,200 tons of VOCs, 
and 4,900 tons of methane.  Results from the residual risk assessment indicate that for 
existing natural gas transmission and storage, the maximum individual cancer risk decreases 
from 90-in-a-million before controls to 20-in-a-million after controls with benzene as the 
primary cancer risk driver. While we expect that these avoided emissions will result in 
improvements in ambient air quality and reductions in health effects associated with 
exposure to HAPs, ozone, and PM, we have determined that quantification of those benefits 
cannot be accomplished for this rule.  This is not to imply that there are no benefits of the 
rules; rather, it is a reflection of the difficulties in modeling the direct and indirect impacts of 
the reductions in emissions for this industrial sector with the data currently available.  In 
addition to health improvements, there will be improvements in visibility effects, ecosystem 
effects, and climate effects as well as additional natural gas recovery. The specific control 
technologies for the proposed NESHAP is anticipated to have minor secondary disbenefits, 
including an increase of 5,500 tons of CO2, 2.9 tons of NOx, 16 tons of CO, and 6.0 tons of 
total hydrocarbons (THC) as well as emission reductions associated with the energy system 
impacts.  The net CO2-equivalent emission reductions are 93 thousand metric tons.   




� Engineering Cost Analysis: EPA estimates the total capital costs of the proposed NESHAP 
amendments to be $52 million. Total annualized engineering costs of the proposed NESHAP 
amendments are estimated to be $16 million. All estimates are in 2008 dollars. 




� Energy System Impacts:  We did not estimate the energy economy impacts of the proposed 
NESHAP amendments as the expected costs of the rule are not likely to have estimable 
impacts on the national energy economy. 




� Small Entity Analyses: EPA performed a screening analysis for impacts on small entities by 
comparing compliance costs to revenues.  For the proposed NESHAP amendments, we found 
that there will not be a significant impact on a substantial number of small entities 
(SISNOSE). 




� Employment Impacts Analysis: EPA estimated the labor impacts due to the installation, 
operation, and maintenance of control equipment, as well as labor associated with new 
reporting and recordkeeping requirements.  We estimate up-front and continual, annual labor 
requirements by estimating hours of labor required for compliance and converting this 
number to full-time equivalents (FTEs) by dividing by 2,080 (40 hours per week multiplied 
by 52 weeks).  The up-front labor requirement to comply with the proposed NESHAP 
Amendments is estimated at 120 full-time-equivalent employees. The annual labor 
requirement to comply with proposed NESHAP Amendments is estimated at about 102 full-
time-equivalent employees. We note that this type of FTE estimate cannot be used to make 
assumptions about the specific number of people involved or whether new jobs are created 
for new employees. 















1-6 




� Break-Even Analysis: A break-even analysis suggests that HAP emissions would need to be 
valued at $12,000 per ton for the benefits to exceed the costs if the health benefits, ecosystem 
and climate co-benefits from the reductions in VOC and methane emissions are assumed to 
be zero.  If we assume the health benefits from HAP emission reductions are zero, the VOC 
emissions would need to be valued at $1,700 per ton or the methane emissions would need to 
be valued at $3,300 per ton for the benefits to exceed the costs.  Previous assessments have 
shown that the PM2.5 benefits associated with reducing VOC emissions were valued at $280 
to $7,000 per ton of VOC emissions reduced in specific urban areas.  Previous assessments 
have shown that the PM2.5 benefits associated with reducing VOC emissions were valued at 
$280 to $7,000 per ton of VOC emissions reduced in specific urban areas, ozone benefits 
valued at $240 to $1,000 per ton of VOC emissions reduced, and climate co-benefits valued 
at $110 to $1,400 per short ton of methane reduced.  All estimates are in 2008 dollars. 




 
Table 1-2 Summary of the Monetized Benefits, Costs, and Net Benefits for the 
Proposed Oil and Natural Gas NESHAP in 2015 (millions of 2008$)1 




  Option 1: Proposed (Floor) 




Total Monetized Benefits2 N/A 




Total Costs3 $16 million 




Net Benefits N/A 




Non-monetized Benefits  1,400 tons of HAPs 




 9,200  tons of VOCs4 




 4,900  tons of methane4 




 Health effects of HAP exposure 




 Health effects of PM2.5 and ozone exposure4 




 Visibility impairment4 




 Vegetation effects4 




  Climate effects4 
1 All estimates are for the implementation year (2015). 




2 While we expect that these avoided emissions will result in improvements in air quality and reductions in health 
effects associated with HAPs, ozone, and PM as well as climate effects associated with methane, we have 
determined that quantification of those benefits and co-benefits cannot be accomplished for this rule in a defensible 
way.  This is not to imply that there are no benefits or co-benefits of the rules; rather, it is a reflection of the 
difficulties in modeling the direct and indirect impacts of the reductions in emissions for this industrial sector with 
the data currently available. The specific control technologies for the proposed NESHAP are anticipated to have 
minor secondary disbenefits, including an increase of 5,500 tons of CO2, 2.9 tons of NOx, 16 tons of CO, and 6.0 
tons of THC as well as emission reductions associated with the energy system impacts.  The net CO2-equivalent 
emission reductions are 93 thousand metric tons.   




3 The engineering compliance costs are annualized using a 7 percent discount rate.   




4 Reduced exposure to VOC emissions, PM2.5 and ozone exposure, visibility and vegetation effects, and climate 
effects are co-benefits. 
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1.4 Organization of this Report 




The remainder of this report details the methodology and the results of the RIA.  Section 




2 presents the industry profile of the oil and natural gas industry.  Section 3 describes the 




emissions and engineering cost analysis.  Section 4 presents the benefits analysis.  Section 5 




presents statutory and executive order analyses.  Section 6 presents a comparison of benefits and 




costs.  Section 7 presents energy system impact, employment impact, and small business impact 




analyses.  
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2 INDUSTRY PROFILE 




2.1 Introduction  




The oil and natural gas industry includes the following five segments: drilling and 




extraction, processing, transportation, refining, and marketing.  The Oil and Natural Gas NSPS 




and NESHAP amendments propose controls for the oil and natural gas products and processes of 




the drilling and extraction of crude oil and natural gas, natural gas processing, and natural gas 




transportation segments.  




Most crude oil and natural gas production facilities are classified under NAICS 211: 




Crude Petroleum and Natural Gas Extraction (211111) and Natural Gas Liquid Extraction 




(211112).  The drilling of oil and natural gas wells is included in NAICS 213111. Most natural 




gas transmission and storage facilities are classified under NAICS 486210—Pipeline 




Transportation of Natural Gas.  While other NAICS (213112—Support Activities for Oil and 




Gas Operations, 221210—Natural Gas Distribution, 486110—Pipeline Transportation of Crude 




Oil, and 541360—Geophysical Surveying and Mapping Services) are often included in the oil 




and natural gas sector, these are not discussed in detail in the Industry Profile because they are 




not directly affected by the proposed NSPS and NESHAP amendments. 




The outputs of the oil and natural gas industry are inputs for larger production processes 




of gas, energy, and petroleum products.  As of 2009, the Energy Information Administration 




(EIA) estimates that about 526,000 producing oil wells and 493,000 producing natural gas wells 




operated in the United States.  Domestic dry natural gas production was 20.5 trillion cubic feet 




(tcf) in 2009, the highest production level since 1970.  The leading five natural gas producing 




states are Texas, Alaska, Wyoming, Oklahoma, and New Mexico.  Domestic crude oil 




production in 2009 was 1,938 million barrels (bbl).  The leading five crude oil producing states 




are Texas, Alaska, California, Oklahoma, and New Mexico.   




The Industry Profile provides a brief introduction to the components of the oil and natural 




gas industry that are relevant to the proposed NSPS and NESHAP Amendments.  The purpose is 




to give the reader a general understanding of the geophysical, engineering, and economic aspects 




of the industry that are addressed in subsequent economic analysis in this RIA.  The Industry 




Profile relies heavily on background material from the U.S. EPA’s “Economic Analysis of Air 
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Pollution Regulations: Oil and Natural Gas Production” (1996) and the U.S. EPA’s “Sector 




Notebook Project: Profile of the Oil and Gas Extraction Industry” (2000). 




2.2 Products of the Crude Oil and Natural Gas Industry 




Each producing crude oil and natural gas field has its own unique properties.  The 




composition of the crude oil and natural gas and reservoir characteristics are likely to be different 




from that of any other reservoir.   




2.2.1 Crude Oil 




Crude oil can be broadly classified as paraffinic, naphthenic (or asphalt-based), or 




intermediate.  Generally, paraffinic crudes are used in the manufacture of lube oils and kerosene.  




Paraffinic crudes have a high concentration of straight chain hydrocarbons and are relatively low 




in sulfur compounds.  Naphthenic crudes are generally used in the manufacture of gasolines and 




asphalt and have a high concentration of olefin and aromatic hydrocarbons.  Naphthenic crudes 




may contain a high concentration of sulfur compounds.  Intermediate crudes are those that are 




not classified in either of the above categories.  




Another classification measure of crude oil and other hydrocarbons is by API gravity.  




API gravity is a weight per unit volume measure of a hydrocarbon liquid as determined by a 




method recommended by the American Petroleum Institute (API).  A heavy or paraffinic crude 




oil is typically one with API gravity of 20o or less, while a light or naphthenic crude oil, which 




typically flows freely at atmospheric conditions, usually has API gravity in the range of the high 




30's to the low 40's. 




Crude oils recovered in the production phase of the petroleum industry may be referred to 




as live crudes.  Live crudes contain entrained or dissolved gases which may be released during 




processing or storage.  Dead crudes are those that have gone through various separation and 




storage phases and contain little, if any, entrained or dissolved gases. 




2.2.2 Natural Gas 




Natural gas is a mixture of hydrocarbons and varying quantities of non-hydrocarbons that 




exists in a gaseous phase or in solution with crude oil or other hydrocarbon liquids in natural 
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underground reservoirs.  Natural gas may contain contaminants, such as hydrogen sulfide (H2S), 




CO2, mercaptans, and entrained solids.   




Natural gas may be classified as wet gas or dry gas.  Wet gas is unprocessed or partially 




processed natural gas produced from a reservoir that contains condensable hydrocarbons.  Dry 




gas is either natural gas whose water content has been reduced through dehydration or natural 




gas that contains little or no recoverable liquid hydrocarbons. 




Natural gas streams that contain threshold concentrations of H2S are classified as sour 




gases.  Those with threshold concentrations of CO2 are classified as acid gases.  The process by 




which these two contaminants are removed from the natural gas stream is called sweetening.  




The most common sweetening method is amine treating.  Sour gas contains a H2S concentration 




of greater than 0.25 grain per 100 standard cubic feet, along with the presence of CO2. 




Concentrations of H2S and CO2, along with organic sulfur compounds, vary widely among sour 




gases.  A majority total onshore natural gas production and nearly all of offshore natural gas 




production is classified as sweet. 




2.2.3 Condensates 




Condensates are hydrocarbons in a gaseous state under reservoir conditions, but become 




liquid in either the wellbore or the production process.  Condensates, including volatile oils, 




typically have an API gravity of 40o or more.  In addition, condensates may include hydrocarbon 




liquids recovered from gaseous streams from various oil and natural gas production or natural 




gas transmission and storage processes and operations. 




2.2.4 Other Recovered Hydrocarbons 




Various hydrocarbons may be recovered through the processing of the extracted 




hydrocarbon streams.  These hydrocarbons include mixed natural gas liquids (NGL), natural 




gasoline, propane, butane, and liquefied petroleum gas (LPG).   
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2.2.5 Produced Water 




Produced water is the water recovered from a production well.  Produced water is 




separated from the extracted hydrocarbon streams in various production processes and 




operations. 




2.3 Oil and Natural Gas Production Processes 




2.3.1 Exploration and Drilling  




Exploration involves the search for rock formations associated with oil or natural gas 




deposits and involves geophysical prospecting and/or exploratory drilling. Well development 




occurs after exploration has located an economically recoverable field and involves the 




construction of one or more wells from the beginning (called spudding) to either abandonment if 




no hydrocarbons are found or to well completion if hydrocarbons are found in sufficient 




quantities. 




After the site of a well has been located, drilling commences.  A well bore is created by 




using a rotary drill to drill into the ground.  As the well bore gets deeper sections of drill pipe are 




added.  A mix of fluids called drilling mud is released down into the drill pipe then up the walls 




of the well bore, which removes drill cuttings by taking them to the surface.  The weight of the 




mud prevents high-pressure reservoir fluids from pushing their way out (“blowing out”).  The 




well bore is cased in with telescoping steel piping during drilling to avoid its collapse and to 




prevent water infiltration into the well and to prevent crude oil and natural gas from 




contaminating the water table.  The steel pipe is cemented by filling the gap between the steel 




casing and the wellbore with cement.   




Horizontal drilling technology has been available since the 1950s.  Horizontal drilling 




facilitates the construction of horizontal wells by allowing for the well bore to run horizontally 




underground, increasing the surface area of contact between the reservoir and the well bore so 




that more oil or natural gas can move into the well.  Horizontal wells are particularly useful in 




unconventional gas extraction where the gas is not concentrated in a reservoir.  Recent advances 




have made it possible to steer the drill in different directions (directional drilling) from the 
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surface without stopping the drill to switch directions and allowing for a more controlled and 




precise drilling trajectory. 




Hydraulic fracturing (also referred to as “fracking”) has been performed since the 1940s 




(U.S. DOE, 2009).  Hydraulic fracturing involves pumping fluids into the well under very high 




pressures in order to fracture the formation containing the resource.  Proppant is a mix of sand 




and other materials that is pumped down to hold the fractures open to secure gas flow from the 




formation (U.S. EPA, 2004).   




2.3.2 Production 




Production is the process of extracting the hydrocarbons and separating the mixture of 




liquid hydrocarbons, gas, water, and solids, removing the constituents that are non-saleable, and 




selling the liquid hydrocarbons and gas.  The major activities of crude oil and natural gas 




production are bringing the fluid to the surface, separating the liquid and gas components, and 




removing impurities.   




Oil and natural gas are found in the pores of rocks and sand (Hyne, 2001).  In a 




conventional source, the oil and natural gas have been pushed out of these pores by water and 




moved until an impermeable surface had been reached.  Because the oil and natural gas can 




travel no further, the liquids and gases accumulate in a reservoir.  Where oil and gas are 




associated, a gas cap forms above the oil.  Natural gas is extracted from a well either because it is 




associated with oil in an oil well or from a pure natural gas reservoir.  Once a well has been 




drilled to reach the reservoir, the oil and gas can be extracted in different ways depending on the 




well pressure (Hyne, 2001). 




Frequently, oil and natural gas are produced from the same reservoir. As wells deplete the 




reservoirs into which they are drilled, the gas to oil ratio increases (as does the ratio of water to 




hydrocarbons).  This increase of gas over oil occurs because natural gas usually is in the top of 




the oil formation, while the well usually is drilled into the bottom portion to recover most of the 




liquid.  Production sites often handle crude oil and natural gas from more than one well (Hyne, 




2001).   
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Well pressure is required to move the resource up from the well to the surface.  During 




primary extraction, pressure from the well itself drives the resource out of the well directly.  




Well pressure depletes during this process.  Typically, about 30 to 35 percent of the resource in 




the reservoir is extracted this way (Hyne, 2001).  The amount extracted depends on the specific 




well characteristics (such as permeability and oil viscosity).  Lacking enough pressure for the 




resource to surface, gas or water is injected into the well to increase the well pressure and force 




the resource out (secondary or improved oil recovery).  Finally, in tertiary extraction or 




enhanced recovery, gas, chemicals or steam are injected into the well.  This can result in 




recovering up to 60 percent of the original amount of oil in the reservoir (Hyne, 2001).  




In contrast to conventional sources, unconventional oil and gas are trapped in rock or 




sand or, in the case of oil, are found in rock as a chemical substance that requires a further 




chemical transformation to become oil (U.S. DOE, 2009).  Therefore, the resource does not 




move into a reservoir as in the case with a conventional source.  Mining, induced pressure, or 




heat is required to release the resource.  The specific type of extraction method needed depends 




on the type of formation where the resource is located.  Unconventional natural gas resource 




types relevant for this proposal include: 




• Shale Natural Gas:  Shale natural gas comes from sediments of clay mixed with organic 




matter.  These sediments form low permeability shale rock formations that do not allow 




the gas to move.  To release the gas, the rock must be fragmented, making the extraction 




process more complex than it is for conventional gas extraction.  Shale gas can be 




extracted by drilling either vertically or horizontally, and breaking the rock using 




hydraulic fracturing (U.S. DOE, 2009). 




• Tight Sands Natural Gas:  Reservoirs are composed of low-porosity sandstones and 




carbonate into which natural gas has migrated from other sources.  Extraction of the 




natural gas from tight gas reservoirs is often performed using horizontal wells.  Hydraulic 




fracturing is often used in tight sands (U.S. DOE, 2009). 




• Coalbed Methane:  Natural gas is present in a coal bed due to the activity of microbes in 




the coal or from alterations of the coal through temperature changes.  Horizontal drilling 
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is used but given that coalbed methane reservoirs are frequently associated with 




underground water reservoirs, hydraulic fracturing is often restricted (Andrews, 2009). 




2.3.3 Natural Gas Processing 




Natural gas conditioning is the process of removing impurities from the gas stream so 




that it is of sufficient quality to pass through transportation systems and used by final consumers.  




Conditioning is not always required.  Natural gas from some formations emerges from the well 




sufficiently pure that it can be sent directly to the pipeline.  As the natural gas is separated from 




the liquid components, it may contain impurities that pose potential hazards or other problems.  




The most significant impurity is H2S, which may or may not be contained in natural gas. 




H2S is toxic (and potentially fatal at certain concentrations) to humans and is corrosive for pipes.  




It is therefore desirable to remove H2S as soon as possible in the conditioning process.   




Another concern is that posed by water vapor.  At high pressures, water can react with 




components in the gas to form gas hydrates, which are solids that can clog pipes, valves, and 




gauges, especially at cold temperatures (Manning and Thompson, 1991).  Nitrogen and other 




gases may also be mixed with the natural gas in the subsurface.  These other gases must be 




separated from the methane prior to sale.  High vapor pressure hydrocarbons that are liquids at 




surface temperature and pressure (benzene, toluene, ethylbenzene, and xylene, or BTEX) are 




removed and processed separately. 




Dehydration removes water from the gas stream.  Three main approaches toward 




dehydration are the use of a liquid or solid desiccant, and refrigeration.  When using a liquid 




desiccant, the gas is exposed to a glycol that absorbs the water.  The water can be evaporated 




from the glycol by a process called heat regeneration.  The glycol can then be reused.  Solid 




desiccants, often materials called molecular sieves, are crystals with high surface areas that 




attract the water molecules.  The solids can be regenerated simply by heating them above the 




boiling point of water.  Finally, particularly for gas extracted from deep, hot wells, simply 




cooling the gas to a temperature below the condensation point of water can remove enough water 




to transport the gas.  Of the three approaches mentioned above, glycol dehydration is the most 




common when processing at or near the well. 
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Sweetening is the procedure in which H2S and sometimes CO2 are removed from the gas 




stream.  The most common method is amine treatment.  In this process, the gas stream is exposed 




to an amine solution, which will react with the H2S and separate them from the natural gas.  The 




contaminant gas solution is then heated, thereby separating the gases and regenerating the amine.  




The sulfur gas may be disposed of by flaring, incinerating, or when a market exists, sending it to 




a sulfur-recovery facility to generate elemental sulfur as a salable product.  




2.3.4 Natural Gas Transmission and Distribution 




After processing, natural gas enters a network of compressor stations, high-pressure 




transmission pipelines, and often-underground storage sites.  Compressor stations are any facility 




which supplies energy to move natural gas at increased pressure in transmission pipelines or into 




underground storage.  Typically, compressor stations are located at intervals along a transmission 




pipeline to maintain desired pressure for natural gas transport.  These stations will use either 




large internal combustion engines or gas turbines as prime movers to provide the necessary 




horsepower to maintain system pressure.  Underground storage facilities are subsurface facilities 




utilized for storing natural gas which has been transferred from its original location for the 




primary purpose of load balancing, which is the process of equalizing the receipt and delivery of 




natural gas.  Processes and operations that may be located at underground storage facilities 




include compression and dehydration.   




2.4 Reserves and Markets 




Crude oil and natural gas have historically served two separate and distinct markets.  Oil 




is an international commodity, transported and consumed throughout the world.  Natural gas, on 




the other hand, has historically been consumed close to where it is produced.  However, as 




pipeline infrastructure and LNG trade expand, natural gas is increasingly a national and 




international commodity.  The following subsections provide historical and forecast data on the 




U.S. reserves, production, consumption, and foreign trade of crude oil and natural gas. 
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2.4.1 Domestic Proved Reserves 




Table 2-1 shows crude oil and natural gas proved reserves, inferred reserves, and 




undiscovered and total technically recoverable resources as of 2007.  According to EIA1, these 




concepts are defined as: 




• Proved reserves: estimated quantities of energy sources that analysis of geologic and 




engineering data demonstrates with reasonable certainty are recoverable under 




existing economic and operating conditions. 




• Inferred reserves: the estimate of total volume recovery from known crude oil or 




natural gas reservoirs or aggregation of such reservoirs is expected to increase during 




the time between discovery and permanent abandonment.  




• Technically recoverable: resources that are producible using current technology 




without reference to the economic viability of production.   




The sum of proved reserves, inferred reserves, and undiscovered technically recoverable 




resources equal the total technically recoverable resources.  As seen in Table 2-1, as of 2007, 




proved domestic crude oil reserves accounted for about 12 percent of the totally technically 




recoverable crude oil resources. 




                                                 
1 U.S. Department of Energy, Energy Information Administration, Glossary of Terms  




<http://www.eia.doe.gov/glossary/index.cfm?id=P>  Accessed 12/21/2010. 
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Table 2-1 Technically Recoverable Crude Oil and Natural Gas Resource Estimates, 
2007 




Region 
Proved  
Reserves 




Inferred 
Reserves 




Undiscovered 
Technically 
Recoverable 
Resources 




Total 
Technically 
Recoverable 
Resources 




Crude Oil and Lease Condensate (billion bbl)     




   48 States Onshore 14.2 48.3 25.3 87.8 




   48 States Offshore 4.4 10.3 47.2 61.9 




   Alaska 4.2 2.1 42.0 48.3 




   Total U.S. 22.8 60.7 114.5 198.0 




     
Dry Natural Gas (tcf)     




   Conventionally Reservoired Fields 194.0 671.3 760.4 1625.7 




      48 States Onshore Non-Associated Gas 149.0 595.9 144.1 889.0 




      48 States Offshore Non-Associated Gas 12.4 50.7 233.0 296.0 




      Associated-Dissolved Gas 20.7  117.2 137.9 




      Alaska 11.9 24.8 266.1 302.8 




   Shale Gas and Coalbed Methane 43.7 385 64.2 493.0 




   Total U.S. 237.7 1056.3 824.6 2118.7 
Source: U.S. Energy Information Administration, Annual Energy Review 2010.  Inferred reserves for associated-
dissolved natural gas are included in "Undiscovered Technically Recoverable Resources."  Totals may not sum due 
to independent rounding. 




 




Proved natural gas reserves accounted for about 11 percent of the totally technically recoverable 




natural gas resources.  Significant proportions of these reserves exist in Alaska and offshore 




areas. 




Table 2-2 and Figure 2-1 show trends in crude oil and natural gas production and reserves 




from 1990 to 2008.  In Table 2-2, proved ultimate recovery equals the sum of cumulative 




production and proved reserves.  While crude oil and natural gas are nonrenewable resources, the 




table shows that proved ultimate recovery rises over time as new discoveries become 




economically accessible.  Reserves growth and decline is also partly a function of exploration 




activities, which are correlated with oil and natural gas prices.  For example, when oil prices are 




high there is more of an incentive to use secondary and tertiary recovery, as well as to develop 




unconventional sources.  
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Table 2-2 Crude Oil and Natural Gas Cumulative Domestic Production, Proved 
Reserves, and Proved Ultimate Recovery, 1977-2008 




  
Crude Oil and Lease Condensate 




 (million bbl) 
Dry Natural Gas  




(bcf) 




Year 
Cumulative  
Production 




Proved  
Reserves 




Proved  
Ultimate  
Recovery 




Cumulative 
Production 




Proved  
Reserves 




Proved  
Ultimate 
Recovery 




1990 158,175 27,556 185,731 744,546 169,346 913,892 




1991 160,882 25,926 186,808 762,244 167,062 929,306 




1992 163,507 24,971 188,478 780,084 165,015 945,099 




1993 166,006 24,149 190,155 798,179 162,415 960,594 




1994 168,438 23,604 192,042 817,000 163,837 980,837 




1995 170,832 23,548 194,380 835,599 165,146 1,000,745 




1996 173,198 23,324 196,522 854,453 166,474 1,020,927 




1997 175,553 23,887 199,440 873,355 167,223 1,040,578 




1998 177,835 22,370 200,205 892,379 164,041 1,056,420 




1999 179,981 23,168 203,149 911,211 167,406 1,078,617 




2000 182,112 23,517 205,629 930,393 177,427 1,107,820 




2001 184,230 23,844 208,074 950,009 183,460 1,133,469 




2002 186,327 24,023 210,350 968,937 186,946 1,155,883 




2003 188,400 23,106 211,506 988,036 189,044 1,177,080 




2004 190,383 22,592 212,975 1,006,564 192,513 1,199,077 




2005 192,273 23,019 215,292 1,024,638 204,385 1,229,023 




2006 194,135 22,131 216,266 1,043,114 211,085 1,254,199 




2007 196,079 22,812 218,891 1,062,203 237,726 1,299,929 




2008 197,987 20,554 218,541 1,082,489 244,656 1,327,145 




Source: U.S. Energy Information Administration, Annual Energy Review 2010.  




 




However, annual production as a percentage of proved reserves has declined over time for both 




crude oil and natural gas, from above 10 percent in the early 1990s to 8 to 9 percent from 2006 to 




2008 for crude oil and from above 11 percent during the 1990s to about 8 percent from 2008 to 




2008 for natural gas. 
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Figure 2-1 A) Domestic Crude Oil Proved Reserves and Cumulative Production, 1990-
2008. B) Domestic Natural Gas Proved Reserves and Cumulative Production, 1990-2008 
 




Table 2-3 presents the U.S. proved reserves of crude oil and natural gas by state or 




producing area as of 2008.  Four areas currently account for 77 percent of the U.S. total proved 




reserves of crude oil, led by Texas and followed by U.S. Federal Offshore, Alaska, and 




California.  The top five states (Texas, Wyoming, Colorado, Oklahoma, and New Mexico) 




account for about 69 percent of the U.S. total proved reserves of natural gas. 
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Table 2-3 Crude Oil and Dry Natural Gas Proved Reserves by State, 2008 




State/Region 
Crude Oil 




(million bbls) 
Dry Natural Gas  




(bcf) 
Crude Oil 




 (percent of total) 
Dry Natural Gas 
 (percent of total) 




Alaska  3,507 7,699 18.3 3.1 
Alabama  38 3,290 0.2 1.3 
Arkansas  30 5,626 0.2 2.3 
California  2,705 2,406 14.1 1.0 
Colorado  288 23,302 1.5 9.5 
Florida  3 1 0.0 0.0 
Illinois  54 0 0.3 0.0 
Indiana  15 0 0.1 0.0 
Kansas  243 3,557 1.3 1.5 
Kentucky  17 2,714 0.1 1.1 
Louisiana  388 11,573 2.0 4.7 
Michigan  48 3,174 0.3 1.3 
Mississippi  249 1,030 1.3 0.4 
Montana  321 1,000 1.7 0.4 
Nebraska  8 0 0.0 0.0 
New Mexico  654 16,285 3.4 6.7 
New York 0 389 0.0 0.2 
North Dakota  573 541 3.0 0.2 
Ohio  38 985 0.2 0.4 
Oklahoma  581 20,845 3.0 8.5 
Pennsylvania  14 3,577 0.1 1.5 
Texas  4,555 77,546 23.8 31.7 
Utah  286 6,643 1.5 2.7 
Virginia 0 2,378 0.0 1.0 
West Virginia  23 5,136 0.1 2.1 
Wyoming  556 31,143 2.9 12.7 
Miscellaneous States  24 270 0.1 0.1 
U.S. Federal Offshore  3,903 13,546 20.4 5.5 
Total Proved Reserves 19,121 244,656 100.0 100.0 
Source: U.S. Energy Information Administration, Annual Energy Review 2010.  Totals may not sum due to 
independent rounding. 




 




2.4.2 Domestic Production 




Domestic oil production is currently in a state of decline that began in 1970. Table 2-4 




shows U.S. production in 2009 at 1938 million bbl per year, the highest level since 2004.  




However, annual domestic production of crude oil has dropped by almost 750 million bbl since 




1990.  
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Table 2-4 Crude Oil Domestic Production, Wells, Well Productivity, and U.S. Average 
First Purchase Price 




Year 
Total Production 




(million bbl) 
Producing Wells 




(1000s) 




Avg. Well 
Productivity 
(bbl/well) 




U.S. Average First 
Purchase Price/Barrel 




(2005 dollars) 
1990 2,685 602 4,460 27.74 
1991 2,707 614 4,409 22.12 
1992 2,625 594 4,419 20.89 
1993 2,499 584 4,279 18.22 
1994 2,431 582 4,178 16.51 
1995 2,394 574 4,171 17.93 
1996 2,366 574 4,122 22.22 
1997 2,355 573 4,110 20.38 
1998 2,282 562 4,060 12.71 
1999 2,147 546 3,932 17.93 
2000 2,131 534 3,990 30.14 
2001 2,118 530 3,995 24.09 
2002 2,097 529 3,964 24.44 
2003 2,073 513 4,042 29.29 
2004 1,983 510 3,889 38.00 
2005 1,890 498 3,795 50.28 
2006 1,862 497 3,747 57.81 
2007 1,848 500 3,697 62.63 
2008 1,812 526 3,445 86.69 
2009 1,938 526 3,685 51.37* 




Source: U.S. Energy Information Administration, Annual Energy Review 2010. 




First purchase price represents the average price at the lease or wellhead at which domestic crude is purchased. * 
2009 Oil price is preliminary 




 




Average well productivity has also decreased since 1990 (Table 2-4 and Figure 2-2).  These 




production and productivity decreases are in spite of the fact that average first purchase prices 




have shown a generally increasing trend.  The exception to this general trend occurred in 2008 




and 2009 when the real price increased up to 86 dollars per barrel and production in 2009 




increased to almost 2 million bbl of oil. 




Annual production of natural gas from natural gas wells has increased nearly 3000 bcf 




from the 1990 to 2009 (Table 2-5).  Natural gas extracted from crude oil wells (associated 




natural gas) has remained more or less constant for the last twenty years.  Coalbed methane has 




become a significant component of overall gas withdrawals in recent years.  
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Table 2-5 Natural Gas Production and Well Productivity, 1990-2009 




  
Natural Gas Gross Withdrawals  




(bcf) 
Natural Gas Well  




Productivity 




Year 
Natural Gas  




Wells 
Crude Oil  




Wells 




Coalbed 
Methane  




Wells Total 
Dry Gas 




Production* 




Producing 
Wells 
(no.) 




Avg. 
Productivity 




per Well 
(MMcf) 




1990 16,054 5,469 NA 21,523 17,810 269,100 59.657 
1991 16,018 5,732 NA 21,750 17,698 276,337 57.964 
1992 16,165 5,967 NA 22,132 17,840 275,414 58.693 
1993 16,691 6,035 NA 22,726 18,095 282,152 59.157 
1994 17,351 6,230 NA 23,581 18,821 291,773 59.468 
1995 17,282 6,462 NA 23,744 18,599 298,541 57.888 
1996 17,737 6,376 NA 24,114 18,854 301,811 58.770 
1997 17,844 6,369 NA 24,213 18,902 310,971 57.382 
1998 17,729 6,380 NA 24,108 19,024 316,929 55.938 
1999 17,590 6,233 NA 23,823 18,832 302,421 58.165 
2000 17,726 6,448 NA 24,174 19,182 341,678 51.879 
2001 18,129 6,371 NA 24,501 19,616 373,304 48.565 
2002 17,795 6,146 NA 23,941 18,928 387,772 45.890 
2003 17,882 6,237 NA 24,119 19,099 393,327 45.463 
2004 17,885 6,084 NA 23,970 18,591 406,147 44.036 
2005 17,472 5,985 NA 23,457 18,051 425,887 41.025 
2006 17,996 5,539 NA 23,535 18,504 440,516 40.851 
2007 17,065 5,818 1,780 24,664 19,266 452,945 37.676 
2008 18,011 5,845 1,898 25,754 20,286 478,562 37.636 
2009 18,881 5,186 2,110 26,177 20,955 495,697 38.089 




Source: U.S. Energy Information Administration, Annual Energy Review 2010. 
*Dry gas production is gas production after accounting for gas used repressurizing wells, the removal of 
nonhydrocarbon gases, vented and flared gas, and gas used as fuel during the production process. 




 




The number of wells producing natural gas wells has nearly doubled between 1990 and 2009 




(Figure 2-2).  While the number of producing wells has increased overall, average well 




productivity has declined, despite improvements in exploration and gas well stimulation 




technologies.   
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Figure 2-2 A) Total Producing Crude Oil Wells and Average Well Productivity, 1990-
2009.  B) Total Producing Natural Gas Wells and Average Well Productivity, 1990-2009. 




 




Domestic exploration and development for oil has continued during the last two decades.  




From 2002 to 2009, crude oil well drilling showed significant increases, although the 1992-2001 




period showed relatively low levels of crude drilling activity compared to periods before and 




after (Table 2-6).  The drop in 2009 showed a departure from this trend, likely due to the 




recession experienced in the U.S. 




Meanwhile, natural gas drilling has increased significantly during the 1990-2009 period.  




Like crude oil drilling, 2009 saw a relatively low level of natural gas drillings.  The success rate 




of wells (producing wells versus dry wells) has also increased gradually over time from 75 




percent in 1990, to 86 percent in 2000, to 90 percent in 2009 (Table 2-6).  The increasing success 




rate reflects improvements in exploration technology, as well as technological improvements in 
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well drilling and completion.  Similarly, well average depth has also increased by during this 




period (Table 2-6).  




Table 2-6 Crude Oil and Natural Gas Exploratory and Development Wells and 
Average Depth, 1990-2009 
  Wells Drilled     




Year Crude Oil Natural Gas Dry Holes Total 




Successful 
Wells 




(percent) 
Average 




Depth (ft) 




1990 12,800 11,227 8,237 32,264 75 4,841 




1991 12,542 9,768 7,476 29,786 75 4,872 




1992 9,379 8,149 5,857 23,385 75 5,138 




1993 8,828 9,829 6,093 24,750 75 5,407 




1994 7,334 9,358 5,092 21,784 77 5,736 




1995 8,230 8,081 4,813 21,124 77 5,560 




1996 8,819 9,015 4,890 22,724 79 5,573 




1997 11,189 11,494 5,874 28,557 79 5,664 




1998 7,659 11,613 4,763 24,035 80 5,722 




1999 4,759 11,979 3,554 20,292 83 5,070 




2000 8,089 16,986 4,134 29,209 86 4,942 




2001 8,880 22,033 4,564 35,477 87 5,077 




2002 6,762 17,297 3,728 27,787 87 5,223 




2003 8,104 20,685 3,970 32,759 88 5,418 




2004 8,764 24,112 4,053 36,929 89 5,534 




2005E 10,696 28,500 4,656 43,852 89 5,486 




2006E 13,289 32,878 5,183 51,350 90 5,537 




2007E 13,564 33,132 5,121 51,817 90 5,959 




2008E 17,370 34,118 5,726 57,214 90 6,202 




2009E 13,175 19,153 3,537 35,865 90 6,108 
Source: U.S. Energy Information Administration, Annual Energy Review 2010. Values for 2005-2009 are 
estimates. 




 




Produced water is an important byproduct of the oil and natural gas industry, as 




management, including reuse and recycling, of produced water can be costly and challenging.  




Texas, California, Wyoming, Oklahoma, and Kansas were the top five states in terms of 




produced water volumes in 2007 (Table 2-7).  These estimates do not include estimates of 




flowback water from hydraulic fracturing activities (ANL 2009). 
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Table 2-7 U.S. Onshore and Offshore Oil, Gas, and Produced Water Generation, 2007 




State  
Crude Oil 
(1000 bbl)  




Total Gas  
(bcf)  




Produced Water 
(1000 bbl)  




Total Oil and 
Natural Gas 




(1000 bbls oil 
equivalent)  




Barrels 
Produced Water 
per Barrel Oil 




Equivalent 




Alabama  5,028 285 119,004 55,758 2.13 
Alaska  263,595 3,498 801,336 886,239 0.90 
Arizona  43 1 68 221 0.31 
Arkansas  6,103 272 166,011 54,519 3.05 
California  244,000 312 2,552,194 299,536 8.52 
Colorado  2,375 1,288 383,846 231,639 1.66 
Florida  2,078 2 50,296 2,434 20.66 
Illinois  3,202 no data 136,872 3,202 42.75 
Indiana  1,727 4 40,200 2,439 16.48 
Kansas  36,612 371 1,244,329 102,650 12.12 
Kentucky  3,572 95 24,607 20,482 1.20 
Louisiana  52,495 1,382 1,149,643 298,491 3.85 
Michigan  5,180 168 114,580 35,084 3.27 
Mississippi  20,027 97 330,730 37,293 8.87 
Missouri  80 no data 1,613 80 20.16 
Montana  34,749 95 182,266 51,659 3.53 
Nebraska  2,335 1 49,312 2,513 19.62 
Nevada  408 0 6,785 408 16.63 
New Mexico  59,138 1,526 665,685 330,766 2.01 
New York  378 55 649 10,168 0.06 
North Dakota  44,543 71 134,991 57,181 2.36 
Ohio  5,422 86 6,940 20,730 0.33 
Oklahoma  60,760 1,643 2,195,180 353,214 6.21 
Pennsylvania  1,537 172 3,912 32,153 0.12 
South Dakota  1,665 12 4,186 3,801 1.10 
Tennessee  350 1 2,263 528 4.29 
Texas  342,087 6,878 7,376,913 1,566,371 4.71 
Utah  19,520 385 148,579 88,050 1.69 
Virginia  19 112 1,562 19,955 0.08 
West Virginia  679 225 8,337 40,729 0.20 
Wyoming  54,052 2,253 2,355,671 455,086 5.18 
State Total  1,273,759 21,290 20,258,560 5,063,379 4.00 
Federal Offshore  467,180 2,787 587,353 963,266 0.61 
Tribal Lands  9,513 297 149,261 62,379 2.39 
Federal Total  476,693 3,084 736,614 1,025,645 0.72 
U.S. Total  1,750,452 24,374 20,995,174 6,089,024 3.45 
Source: Argonne National Laboratory and Department of Energy (2009).  Natural gas production converted to 
barrels oil equivalent to facilitate comparison using the conversion of 0.178 barrels of crude oil equals 1000 cubic 
feet natural gas.  Totals may not sum due to independent rounding. 
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As can be seen in Table 2-7, the amount of water produced is not necessarily correlated 




with the ratio of water produced to the volume of oil or natural gas produced.  Texas, Alaska and 




Wyoming were the three largest producers in barrels of oil equivalent (boe) terms, but had 




relatively low rates of water production compared to more Midwestern states, such Illinois, 




Missouri, Indiana, and Kansas.   




Figure 2-3 shows the distribution of produced water management practices in 2007.   




 
Figure 2-3 U.S. Produced Water Volume by Management Practice, 2007 
 
More than half of the water produced (51 percent) was re-injected to enhance resource recovery 




through maintaining reservoir pressure or hydraulically pushing oil from the reservoir.  Another 




third (34 percent) was injected, typically into wells whose primary purpose is to sequester 




produced water.  A small percentage (three percent) is discharged into surface water when it 




meets water quality criteria.  The destination of the remaining produced water (11 percent, the 




difference between the total managed and total generated) is uncertain (ANL, 2009). 




The movement of crude oil and natural gas primarily takes place via pipelines.  Total 




crude oil pipeline mileage has decreased during the 1990-2008 period (Table 2-8), appearing to 




follow the downward supply trend shown in Table 2-4.  While exhibiting some variation, 




pipeline mileage transporting refined products remained relatively constant. 
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Table 2-8 U.S. Oil and Natural Gas Pipeline Mileage, 1990-2008 
  Oil Pipelines   Natural Gas Pipelines 




Year 
Crude 
Lines 




Product 
Lines Total   




Distribution 
Mains 




Transmission 
Pipelines 




Gathering 
Lines Total 




1990 118,805 89,947 208,752  945,964 291,990 32,420 1,270,374 




1991 115,860 87,968 203,828  890,876 293,862 32,713 1,217,451 




1992 110,651 85,894 196,545  891,984 291,468 32,629 1,216,081 




1993 107,246 86,734 193,980  951,750 293,263 32,056 1,277,069 




1994 103,277 87,073 190,350  1,002,669 301,545 31,316 1,335,530 




1995 97,029 84,883 181,912  1,003,798 296,947 30,931 1,331,676 




1996 92,610 84,925 177,535  992,860 292,186 29,617 1,314,663 




1997 91,523 88,350 179,873  1,002,942 294,370 34,463 1,331,775 




1998 87,663 90,985 178,648  1,040,765 302,714 29,165 1,372,644 




1999 86,369 91,094 177,463  1,035,946 296,114 32,276 1,364,336 




2000 85,480 91,516 176,996  1,050,802 298,957 27,561 1,377,320 




2001 52,386 85,214 154,877  1,101,485 290,456 21,614 1,413,555 




2002 52,854 80,551 149,619  1,136,479 303,541 22,559 1,462,579 




2003 50,149 75,565 139,901  1,107,559 301,827 22,758 1,432,144 




2004 50,749 76,258 142,200  1,156,863 303,216 24,734 1,484,813 




2005 46,234 71,310 131,348  1,160,311 300,663 23,399 1,484,373 




2006 47,617 81,103 140,861  1,182,884 300,458 20,420 1,503,762 




2007 46,658 85,666 147,235  1,202,135 301,171 19,702 1,523,008 




2008 50,214 84,914 146,822   1,204,162 303,331 20,318 1,527,811 




Source: U.S. Department of Transportation, Pipeline and Hazardous Materials Safety Administration, Office of 
Pipeline Safety, Natural Gas Transmission, Gas Distribution, and Hazardous Liquid Pipeline Annual Mileage, 
available at http://ops.dot.gov/stats.htm as of Apr. 28, 2010.  Totals may not sum due to independent rounding. 




 




Table 2-8 splits natural gas pipelines into three types: distribution mains, transmission 




pipelines, and gathering lines.  Gathering lines are low-volume pipelines that gather natural gas 




from production sites to deliver directly to gas processing plants or compression stations that 




connect numerous gathering lines to transport gas primarily to processing plants.  Transmission 




pipelines move large volumes of gas to or from processing plants to distribution points.  From 




these distribution points, the gas enters a distribution system that delivers the gas to final 




consumers.  Table 2-8 shows gathering lines decreasing from 1990 from above 30,000 miles 




from 1990 to 1995 to around 20,000 miles in 2007 and 2008.  Transmission pipelines added 
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about 10,000 miles during this period, from about 292,000 in 1990 to about 303,000 miles in 




2008.  The most significant growth among all types of pipeline was in distribution, which 




increased about 260,000 miles during the 1990 to 2008 period, driving an increase in total 




natural gas pipeline mileage (Figure 2-1).  The growth in distribution is likely driven by 




expanding production as well as expanding gas markets in growing U.S. towns and cities. 




2.4.3 Domestic Consumption 




Historical crude oil sector-level consumption trends for 1990 through 2009 are shown in 




Table 2-9 and Figure 2-4.  Total consumption rose gradually until 2008 when consumption 




dropped as a result of the economic recession.  The share of residential, commercial, industrial, 




and electric power on a percentage basis declined during this period, while the share of total 




consumption by the transportation sector rose from 64 percent in 1990 to 71 percent in 2009. 




 




Table 2-9 Crude Oil Consumption by Sector, 1990-2009 
    Percent of Total 




Year 
Total 




(million bbl) Residential Commercial Industrial 
Transportation  




Sector 
Electric 
Power 




1990 6,201 4.4 2.9 25.3 64.1 3.3 
1991 6,101 4.4 2.8 25.2 64.4 3.1 
1992 6,234 4.4 2.6 26.5 63.9 2.5 
1993 6,291 4.5 2.4 25.7 64.5 2.9 
1994 6,467 4.3 2.3 26.3 64.4 2.6 
1995 6,469 4.2 2.2 25.9 65.8 1.9 
1996 6,701 4.4 2.2 26.3 65.1 2.0 
1997 6,796 4.2 2.0 26.6 65.0 2.2 
1998 6,905 3.8 1.9 25.6 65.7 3.0 
1999 7,125 4.2 1.9 25.8 65.4 2.7 
2000 7,211 4.4 2.1 24.9 66.0 2.6 
2001 7,172 4.3 2.1 24.9 65.8 2.9 
2002 7,213 4.1 1.9 25.0 66.8 2.2 
2003 7,312 4.2 2.1 24.5 66.5 2.7 
2004 7,588 4.0 2.0 25.2 66.2 2.6 
2005 7,593 3.9 1.9 24.5 67.1 2.6 
2006 7,551 3.3 1.7 25.1 68.5 1.4 
2007 7,548 3.4 1.6 24.4 69.1 1.4 
2008 7,136 3.7 1.8 23.2 70.3 1.1 
2009* 6,820 3.8 1.8 22.5 71.1 0.9 




Source: U.S. Energy Information Administration, Annual Energy Review 2010.  2009 consumption is preliminary. 
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Figure 2-4 Crude Oil Consumption by Sector (Percent of Total Consumption), 1990-
2009 
 
 




Natural gas consumption has increased over the last twenty years.  From 1990 to 2009, 




total U.S. consumption increased by an average of about 1 percent per year (Table 2-10 and 




Figure 2-5).  Over the same period, industrial consumption of natural gas declined, whereas 




electric power generation increased its consumption quite dramatically, an important trend in the 




industry as many utilities increasingly use natural gas for peak generation or switch from coal-




based to natural gas-based electricity generation.  The residential, commercial, and transportation 




sectors maintained their consumption levels at more or less constant levels during this time 




period. 
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Table 2-10 Natural Gas Consumption by Sector, 1990-2009 
    Percent of Total 




Year 
Total  
(bcf) Residential Commercial Industrial 




Transportation 
Sector 




Electric  
Power 




1990 19,174 22.9 13.7 43.1 3.4 16.9 




1991 19,562 23.3 13.9 42.7 3.1 17.0 




1992 20,228 23.2 13.9 43.0 2.9 17.0 




1993 20,790 23.8 13.8 42.7 3.0 16.7 




1994 21,247 22.8 13.6 42.0 3.2 18.4 




1995 22,207 21.8 13.6 42.3 3.2 19.1 




1996 22,609 23.2 14.0 42.8 3.2 16.8 




1997 22,737 21.9 14.1 42.7 3.3 17.9 




1998 22,246 20.3 13.5 42.7 2.9 20.6 




1999 22,405 21.1 13.6 40.9 2.9 21.5 




2000 23,333 21.4 13.6 39.8 2.8 22.3 




2001 22,239 21.5 13.6 38.1 2.9 24.0 




2002 23,007 21.2 13.7 37.5 3.0 24.7 




2003 22,277 22.8 14.3 37.1 2.7 23.1 




2004 22,389 21.7 14.0 37.3 2.6 24.4 




2005 22,011 21.9 13.6 35.0 2.8 26.7 




2006 21,685 20.1 13.1 35.3 2.8 28.7 




2007 23,097 20.4 13.0 34.1 2.8 29.6 




2008 23,227 21.0 13.5 33.9 2.9 28.7 




2009* 22,834 20.8 13.6 32.4 2.9 30.2 
Source: U.S. Energy Information Administration, Annual Energy Review 2010.  2009 consumption is preliminary. 
Totals may not sum due to independent rounding. 
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Figure 2-5  Natural Gas Consumption by Sector (Percent of Total Consumption), 1990-
2009 
 




2.4.4 International Trade 




Imports of crude oil and refined petroleum products have increased over the last twenty 




years, showing increased substitution of imports for domestic production, as well as imports 




satisfying growing consumer demand in the U.S (Table 2-11).  Crude oil imports have increased 




by about 2 percent per year on average, whereas petroleum products have increased by 1 percent 




on average per year.   
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Table 2-11 Total Crude Oil and Petroleum Products Imports (Million Bbl), 1990-2009 
Year Crude Oil Petroleum Products Total Petroleum 
1990 2,151 775 2,926 
1991 2,111 673 2,784 
1992 2,226 661 2,887 
1993 2,477 669 3,146 
1994 2,578 706 3,284 
1995 2,639 586 3,225 
1996 2,748 721 3,469 
1997 3,002 707 3,709 
1998 3,178 731 3,908 
1999 3,187 774 3,961 
2000 3,320 874 4,194 
2001 3,405 928 4,333 
2002 3,336 872 4,209 
2003 3,528 949 4,477 
2004 3,692 1,119 4,811 
2005 3,696 1,310 5,006 
2006 3,693 1,310 5,003 
2007 3,661 1,255 4,916 




2008 3,581 1,146 4,727 
2009 3,307 973 4,280 




Source: U.S. Energy Information Administration, Annual Energy Review 2010.  * 2009 Imports are preliminary. 




 




Natural gas imports also increased steadily from 1990 to 2007 in volume and percentage 




terms (Table 2-12). The years 2007 and 2008 saw imported natural gas constituting a lower 




percentage of domestic natural gas consumption.  In 2009, the U.S exported 700 bcf natural gas 




to Canada, 338 bcf to Mexico via pipeline, and 33 bcf to Japan in LNG-form.  In 2009, the U.S. 




primarily imported natural gas from Canada (3268 bcf, 87 percent) via pipeline, although a 




growing percentage of natural gas imports are in LNG-form shipped from countries such as 




Trinidad and Tobago and Egypt.  Until recent years, industry analysts forecast that LNG imports 




would continue to grow as a percentage of U.S consumption.  However, it is possible that 




increasingly accessible domestic unconventional gas resources, such as shale gas and coalbed 




methane, might reduce the need for the U.S. to import natural gas, either via pipeline or shipped 




LNG. 
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Table 2-12 Natural Gas Imports and Exports, 1990-2009 




Year 
Total Imports 




(bcf) 
Total Exports 




(bcf) 
Net Imports 




(bcf) 
Percent of 




 U.S. Consumption 
1990 1,532 86 1,447 7.5 
1991 1,773 129 1,644 8.4 
1992 2,138 216 1,921 9.5 
1993 2,350 140 2,210 10.6 
1994 2,624 162 2,462 11.6 
1995 2,841 154 2,687 12.1 
1996 2,937 153 2,784 12.3 
1997 2,994 157 2,837 12.5 
1998 3,152 159 2,993 13.5 
1999 3,586 163 3,422 15.3 
2000 3,782 244 3,538 15.2 
2001 3,977 373 3,604 16.2 
2002 4,015 516 3,499 15.2 
2003 3,944 680 3,264 14.7 
2004 4,259 854 3,404 15.2 
2005 4,341 729 3,612 16.4 
2006 4,186 724 3,462 16.0 
2007 4,608 822 3,785 16.4 
2008 3,984 1,006 2,979 12.8 
2009* 3,748 1,071 2,677 11.7 




Source: U.S. Energy Information Administration, Annual Energy Review 2010.   2009 Imports are preliminary. 




 




2.4.5 Forecasts 




In this section, we provide forecasts of well drilling activity and crude oil and natural gas 




domestic production, imports, and prices.  The forecasts are from the 2011 Annual Energy 




Outlook produced by EIA, the most current forecast information available from EIA.  As will be 




discussed in detail in Section 3, to analyze the impacts of the proposed NSPS on the national 




energy economy, we use the National Energy Modeling System (NEMS) that was used to 




produce the 2011 Annual Energy Outlook.   




Table 2-13 and Figure 2-6 present forecasts of successful wells drilled in the U.S. from 




2010 to 2035.  Crude oil well forecasts for the lower 48 states show a rise from 2010 to a peak in 




2019, which is followed by a gradual decline until the terminal year in the forecast, totaling a 28 




percent decline for the forecast period.  The forecast of successful offshore crude oil wells shows 




a variable but generally increasing trend. 
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Table 2-13  Forecast of Total Successful Wells Drilled, Lower 48 States, 2010-2035 
  Lower 48 U.S. States Offshore   Totals 




Year 
Crude 




Oil 
Conventional 
Natural Gas 




Tight 
Sands 




Devonian 
Shale 




Coalbed 
Methane 




Crude 
Oil 




Natural 
gas 




Crude 
Oil 




Natural 
Gas 




2010 12,082 7,302 2,393 4,196 2,426 74 56 12,155 16,373 
2011 10,271 7,267 2,441 5,007 1,593 81 73 10,352 16,380 
2012 10,456 7,228 2,440 5,852 1,438 80 71 10,536 17,028 
2013 10,724 7,407 2,650 6,758 1,564 79 68 10,802 18,447 
2014 10,844 7,378 2,659 6,831 1,509 85 87 10,929 18,463 
2015 10,941 7,607 2,772 7,022 1,609 84 87 11,025 19,096 
2016 11,015 7,789 2,817 7,104 1,633 94 89 11,108 19,431 
2017 11,160 7,767 2,829 7,089 1,631 104 100 11,264 19,416 
2018 11,210 7,862 2,870 7,128 1,658 112 101 11,323 19,619 
2019 11,268 8,022 2,943 7,210 1,722 104 103 11,373 20,000 
2020 10,845 8,136 3,140 7,415 2,228 89 81 10,934 21,000 
2021 10,849 8,545 3,286 7,621 2,324 91 84 10,940 21,860 
2022 10,717 8,871 3,384 7,950 2,361 90 77 10,807 22,642 
2023 10,680 9,282 3,558 8,117 2,499 92 96 10,772 23,551 
2024 10,371 9,838 3,774 8,379 2,626 87 77 10,458 24,694 
2025 10,364 10,200 3,952 8,703 2,623 93 84 10,457 25,562 
2026 10,313 10,509 4,057 9,020 2,705 104 103 10,417 26,394 
2027 10,103 10,821 4,440 9,430 2,862 99 80 10,202 27,633 
2028 9,944 10,995 4,424 9,957 3,185 128 111 10,072 28,672 
2029 9,766 10,992 4,429 10,138 3,185 121 127 9,887 28,870 
2030 9,570 11,161 4,512 10,539 3,240 127 103 9,697 29,556 
2031 9,590 11,427 4,672 10,743 3,314 124 109 9,714 30,265 
2032 9,456 11,750 4,930 11,015 3,449 143 95 9,599 31,239 
2033 9,445 12,075 5,196 11,339 3,656 116 107 9,562 32,372 
2034 9,278 12,457 5,347 11,642 3,669 128 92 9,406 33,206 
2035 8,743 13,003 5,705 12,062 3,905 109 108   8,852 34,782 




Source: U.S. Energy Information Administration, Annual Energy Outlook 2011.   
 




Meanwhile, Table 2-13 and Figure 2-6 show increases for all types of natural gas drilling 




in the lower 48 states.  Drilling in shale reservoirs is expected to rise most dramatically, about 




190 percent during the forecast period, while drilling in coalbed methane and tight sands 




reservoirs increase significantly, 61 percent and 138 percent, respectively.  Despite the growth in 




drilling in unconventional reservoirs, EIA forecasts successful conventional natural gas wells to 




increase about 78 percent during this period.  Offshore natural gas wells are also expected to 




increase during the next 25 years, but not to the degree of onshore drilling. 
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Figure 2-6 Forecast of Total Successful Wells Drilled, Lower 48 States, 2010-2035 




 




Table 2-14 presents forecasts of domestic crude oil production, reserves, imports and 




prices.  Domestic crude oil production increases slightly during the forecast period, with much of 




the growth coming from onshore production in the lower 48 states.  Alaskan oil production is 




forecast to decline from 2010 to a low of 99 million barrels in 2030, but rising above that level 




for the final five years of the forecast.  Net imports of crude oil are forecast to decline slightly 




during the forecast period.  Figure 2-7 depicts these trends graphically.  All told, EIA forecasts 




total crude oil to decrease about 3 percent from 2010 to 2035. 
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Table 2-14 Forecast of Crude Oil Supply, Reserves, and Wellhead Prices, 2010-2035 
  Domestic Production (million bbls)           




 Year 
Total 




Domestic 
Lower 48 
Onshore 




Lower 48 
Offshore Alaska 




Lower 48 
End of 
Year 




Reserves   
Net 




Imports 




Total 
Crude 
Supply 
(million 




bbls)   




Lower 48 
Average 




Wellhead Price 
(2009 dollars 




per bbl) 




2010 2,011 1,136 653 223 17,634  3,346 5,361  78.6 




2011 1,993 1,212 566 215 17,955  3,331 5,352  84.0 




2012 1,962 1,233 529 200 18,026  3,276 5,239  86.2 




2013 2,037 1,251 592 194 18,694  3,259 5,296  88.6 




2014 2,102 1,267 648 188 19,327  3,199 5,301  92.0 




2015 2,122 1,283 660 179 19,690  3,177 5,299  95.0 




2016 2,175 1,299 705 171 20,243  3,127 5,302  98.1 




2017 2,218 1,320 735 163 20,720  3,075 5,293  101.0 




2018 2,228 1,323 750 154 21,129  3,050 5,277  103.7 




2019 2,235 1,343 746 147 21,449  3,029 5,264  105.9 




2020 2,219 1,358 709 153 21,573  3,031 5,250  107.4 




2021 2,216 1,373 680 163 21,730  3,049 5,265  108.8 




2022 2,223 1,395 659 169 21,895  3,006 5,229  110.3 




2023 2,201 1,418 622 161 21,921  2,994 5,196  112.0 




2024 2,170 1,427 588 155 21,871  2,996 5,166  113.6 




2025 2,146 1,431 566 149 21,883  3,010 5,155  115.2 




2026 2,123 1,425 561 136 21,936  3,024 5,147  116.6 




2027 2,114 1,415 573 125 22,032  3,018 5,131  117.8 




2028 2,128 1,403 610 116 22,256  2,999 5,127  118.8 




2029 2,120 1,399 614 107 22,301  2,988 5,108  119.3 




2030 2,122 1,398 625 99 22,308  2,994 5,116  119.5 




2031 2,145 1,391 641 114 22,392  2,977 5,122  119.6 




2032 2,191 1,380 675 136 22,610  2,939 5,130  118.8 




2033 2,208 1,365 691 152 22,637  2,935 5,143  119.1 




2034 2,212 1,351 714 147 22,776  2,955 5,167  119.2 




2035 2,170 1,330 698 142 22,651   3,007 5,177   119.5 
Source: U.S. Energy Information Administration, Annual Energy Outlook 2011.  Totals may not sum due to 
independent rounding. 




 




Table 2-14 also shows forecasts of proved reserves in the lower 48 states.  The reserves forecast 




shows steady growth from 2010 to 2035, an increase of 28 percent overall.  This increment is 




larger than the forecast increase in production from the lower 48 states during this period, 8 




percent, showing reserves are forecast to grow more rapidly than production.  Table 2-14 also 
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shows average wellhead prices increasing a total of 52 percent from 2010 to 2035, from $78.6 




per barrel to $119.5 per barrel in 2008 dollar terms. 




 




 
Figure 2-7 Forecast of Domestic Crude Oil Production and Net Imports, 2010-2035 




 




Table 2-15 shows domestic natural gas production is forecast to increase about 24 percent 




from 2010 to 2035.  Contrasted against the much higher growth in natural gas wells drilled as 




shown in Table 2-13, per well productivity is expected to continue its declining trend.  




Meanwhile, imports of natural gas via pipeline are expected to decline during the forecast period 




almost completely, from 2.33 tcf in 2010 to 0.04 in 2035 tcf.  Imported LNG also decreases from 




0.41 tcf in 2010 to 0.14 tcf in 2035.  Total supply, then, increases about 10 percent, from 24.08 




tcf in 2010 to 26.57 tcf in 2035.  
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Table 2-15 Forecast of Natural Gas Supply, Lower 48 Reserves, and Wellhead Price 
   Production  Net Imports           




 Year 
Dry Gas 




Production 
Supplemental 
Natural Gas 




Net 
Imports 




(Pipeline) 




Net 
Imports 
(LNG) 




Total 
Supply   




Lower 48 
End of 




Year Dry 
Reserves   




Average Lower 48 
Wellhead Price 




(2009 dollars per 
Mcf) 




2010 21.28 0.07 2.33 0.41 24.08  263.9  4.08 
2011 21.05 0.06 2.31 0.44 23.87  266.3  4.09 
2012 21.27 0.06 2.17 0.47 23.98  269.1  4.09 
2013 21.74 0.06 2.22 0.50 24.52  272.5  4.15 
2014 22.03 0.06 2.26 0.45 24.80  276.6  4.16 
2015 22.43 0.06 2.32 0.36 25.18  279.4  4.24 
2016 22.47 0.06 2.26 0.36 25.16  282.4  4.30 
2017 22.66 0.06 2.14 0.41 25.28  286.0  4.33 
2018 22.92 0.06 2.00 0.43 25.40  289.2  4.37 
2019 23.20 0.06 1.75 0.47 25.48  292.1  4.43 
2020 23.43 0.06 1.40 0.50 25.40  293.6  4.59 
2021 23.53 0.06 1.08 0.52 25.19  295.1  4.76 
2022 23.70 0.06 0.89 0.49 25.14  296.7  4.90 
2023 23.85 0.06 0.79 0.45 25.15  297.9  5.08 
2024 23.86 0.06 0.77 0.39 25.08  298.4  5.27 
2025 23.99 0.06 0.74 0.34 25.12  299.5  5.43 
2026 24.06 0.06 0.71 0.27 25.10  300.8  5.54 
2027 24.30 0.06 0.69 0.22 25.27  302.1  5.67 
2028 24.59 0.06 0.67 0.14 25.47  304.4  5.74 
2029 24.85 0.06 0.63 0.14 25.69  306.6  5.78 
2030 25.11 0.06 0.63 0.14 25.94  308.5  5.82 
2031 25.35 0.06 0.57 0.14 26.13  310.1  5.90 
2032 25.57 0.06 0.50 0.14 26.27  311.4  6.01 
2033 25.77 0.06 0.38 0.14 26.36  312.6  6.12 
2034 26.01 0.06 0.23 0.14 26.44  313.4  6.24 
2035 26.33 0.06 0.04 0.14 26.57   314.0   6.42 




Source: U.S. Energy Information Administration, Annual Energy Outlook 2011.  Totals may not sum due to 
independent rounding. 
 




2.5 Industry Costs 




2.5.1 Finding Costs 




Real costs of drilling oil and natural gas wells have increased significantly over the past 




two decades, particularly in recent years.  Cost per well has increased by an annual average of 




about 15 percent, and cost per foot has increased on average of about 13 percent per year (Figure 




2-8).   
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Figure 2-8 Costs of Crude Oil and Natural Gas Wells Drilled, 1981-2008 
 
 
The average finding costs compiled and published by EIA add an additional level of detail to 




drilling costs, in that finding costs incorporate the costs more broadly associated with adding 




proved reserves of crude oil and natural gas.  These costs include exploration and development 




costs, as well as costs associated with the purchase or leasing of real property.  EIA publishes 




finding costs as running three-year averages, in order to better compare these costs, which occur 




over several years, with annual average lifting costs.  Figure 2-9 shows average domestic 




onshore and offshore and foreign finding costs for the sample of U.S. firms in EIA’s Financial 




Reporting System (FRS) database from 1981 to 2008.  The costs are reported in 2008 dollars on 




a barrel of oil equivalent basis for crude oil and natural gas combined.  The average domestic 




finding costs dropped from 1981 until the mid-1990s.  Interestingly, in the mid-1990s, domestic 




onshore and offshore and foreign finding costs converged for a few years. After this period, 




offshore finding costs rose faster than domestic onshore and foreign costs.   




 




0




500,000




1,000,000




1,500,000




2,000,000




2,500,000




3,000,000




3,500,000




4,000,000




4,500,000




5,000,000




1981 1984 1987 1990 1993 1996 1999 2002 2005 2008




D
ril




lin
g 




C
os




ts
 P




er
 W




el
l (




$2
00




5)




0




100




200




300




400




500




600




700




800




D
ril




lin
g 




C
os




ts
 P




er
 F




oo
t (




$2
00




5)




Dollars per Well (2005 dollars) Dollars per Foot (2005 dollars)















2-33 




 
 
Figure 2-9 Finding Costs for FRS Companies, 1981-2008 




 




After 2000, average finding costs rose sharply, with the finding costs for domestic onshore and 




offshore and foreign proved reserves diverging onto different trajectories.   Note the drilling 




costs in Figure 2-8 and finding costs in Figure 2-9 present similar trends overall.  




2.5.2 Lifting Costs 




Lifting costs are the costs to produce crude oil or natural gas once the resource has been 




found and accessed.  EIA’s definition of lifting costs includes costs of operating and maintaining 




wells and associated production equipment.  Direct lifting costs exclude production taxes or 




royalties, while total lifting costs includes taxes and royalties.  Like finding costs, EIA reports 




average lifting costs for FRS firms in 2008 dollars on a barrel of oil equivalent basis.  Total 




lifting costs are the sum of direct lifting costs and production taxes.  Figure 2-10 depicts direct 




lifting cost trends from 1981 to 2008 for domestic and foreign production. 
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Figure 2-10 Direct Oil and Natural Gas Lifting Costs for FRS Companies, 1981-2008 (3-
year Running Average) 




 




Direct lifting costs (excludes taxes and royalties) for domestic production rose a little more than 




$2 per barrels of oil equivalent from 1981 to 1985, then declined almost $5 per barrel of oil 




equivalent from 1985 until 2000.  From 2000 to 2008, domestic lifting costs increased sharply, 




about $6 per barrel of oil equivalent.  Foreign lifting costs diverged from domestic lifting costs 




from 1981 to 1991, as foreign lifting costs were lower than domestic costs during this period.  




Foreign and domestic lifting costs followed a similar track until they again diverged in 2004, 




with domestic lifting again becoming more expensive.  Combined with finding costs, the total 




finding and lifting costs rose significantly in from 2000 to 2008. 




2.5.3 Operating and Equipment Costs 




The EIA report, “Oil and Gas Lease Equipment and Operating Costs 1994 through 




2009”2, contains indices and estimated costs for domestic oil and natural gas equipment and 




production operations.  The indices and cost trends track costs for representative operations in 




                                                 
2 U.S. Energy Information Administration. “Oil and Gas Lease Equipment and Operating Costs 1994 through 2009.” 




September 28, 2010. 
<http://www.eia.doe.gov/pub/oil_gas/natural_gas/data_publications/cost_indices_equipment_production/current/
coststudy.html> Accessed February 2, 2011. 
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six regions (California, Mid-Continent, South Louisiana, South Texas, West Texas, and Rocky 




Mountains) with producing depths ranging from 2000 to 16,000 feet and low to high production 




rates (for example, 50,000 to 1 million cubic feet per day for natural gas).  




Figure 2-11 depicts crude oil operating costs and equipment costs indices for 1976 to 




2009, as well as the crude oil price in 1976 dollars.  The indices show that crude oil operating 




and equipment costs track the price of oil over this time period, while operating costs have risen 




more quickly than equipment costs.  Operating and equipment costs and oil prices rose steeply in 




the late 1970s, but generally decreased from about 1980 until the late 1990s. 




 




Figure 2-11 Crude Oil Operating Costs and Equipment Costs Indices (1976=100) and 
Crude Oil Price (in 1976 dollars), 1976-2009 
 




Oil costs and prices again generally rose between 2000 to present, with a peak in 2008.  The 




2009 index values for crude oil operating and equipment costs are 154 and 107, respectively. 
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Figure 2-12 Natural Operating Costs and Equipment Costs Indices (1976=100) and 
Natural Gas Price, 1976-2009 
 




Figure 2-12 depicts natural gas operating and equipment costs indices, as well as natural gas 




prices.  Similar to the cost trends for crude oil, natural gas operating and equipment costs track 




the price of natural gas over this time period, while operating costs have risen more quickly than 




equipment costs.  Operating and equipment costs and gas prices also rose steeply in the late 




1970s, but generally decreased from about 1980 until the mid 1990s. The 2009 index values for 




natural gas operating and equipment costs are 137 and 112, respectively. 




2.6 Firm Characteristics 




A regulatory action to reduce pollutant discharges from facilities producing crude oil and 




natural gas will potentially affect the business entities that own the regulated facilities. In the oil 




and natural gas production industry, facilities comprise those sites where plant and equipment 




extract, process, and transport extracted streams recovered from the raw crude oil and natural gas 




resources. Companies that own these facilities are legal business entities that have the capacity to 




conduct business transactions and make business decisions that affect the facility. 




2.6.1 Ownership 




Enterprises in the oil and natural gas industry may be divided into different groups that 




include producers, transporters, and distributors.  The producer segment may be further divided 




between major and independent producers.  Major producers include large oil and gas companies 
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that are involved in each of the five industry segments: drilling and exploration, production, 




transportation, refining, and marketing.  Independent producers include smaller firms that are 




involved in some but not all of the five activities.  




According to the Independent Petroleum Association of America (IPAA), independent 




companies produce approximately 68 percent of domestic crude oil production of our oil, 85 




percent of domestic natural gas, and drill almost 90 percent of the wells in the U.S (IPAA, 2009).  




Through the mid-1980s, natural gas was a secondary fuel for many producers.  However, now it 




is of primary importance to many producers.  IPAA reports that about 50 percent of its members’ 




spending in 2007 was directed toward natural gas production, largely toward production of 




unconventional gas (IPAA, 2009).  Meanwhile, transporters are comprised of the pipeline 




companies, while distributors are comprised of the local distribution companies. 




2.6.2 Size Distribution of Firms in Affected  




As of 2007, there were 6,563 firms within the 211111 and 211112 NAICS codes, of 




which 6427 (98 percent) were considered small businesses (Table 2-16).  Within NAICS 211111 




and 211112, large firms compose about 2 percent of the firms, but account for 59 percent of 




employment and generate about 80 percent of estimated receipts listed under the NAICS.  
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Table 2-16 SBA Size Standards and Size Distribution of Oil and Natural Gas Firms 




NAICS NAICS Description 
SBA Size 
Standard  




 Small 
Firms   Large Firms Total Firms 




Number of Firms by Firm Size     
211111 Crude Petroleum and Natural Gas Extraction 500 6,329 95 6,424 
211112 Natural Gas Liquid Extraction 500 98 41 139 
213111 Drilling Oil and Gas Wells 500 2,010 49 2,059 
486210 Pipeline Transportation of Natural Gas $7.0 million 61* 65* 126 




      
Total Employment by Firm Size     
211111 Crude Petroleum and Natural Gas Extraction 500 55,622 77,664 133,286 
211112 Natural Gas Liquid Extraction 500 1,875 6,648 8,523 
213111 Drilling Oil and Gas Wells 500 36,652 69,774 106,426 
486210 Pipeline Transportation of Natural Gas $7.0 million N/A* N/A* 24,683 




      
Estimated Receipts by Firm Size ($1000)     
211111 Crude Petroleum and Natural Gas Extraction 500 44,965,936 149,141,316 194,107,252 
211112 Natural Gas Liquid Extraction 500 2,164,328 37,813,413 39,977,741 
213111 Drilling Oil and Gas Wells 500 7,297,434 16,550,804 23,848,238 
486210 Pipeline Transportation of Natural Gas $7.0 million N/A* N/A* 20,796,681 
Note: *The counts of small and large firms in NAICS 486210 is based upon firms with less than $7.5 million in 
receipts, rather than the $7 million required by the SBA Size Standard.  We used this value because U.S. Census 
reports firm counts for firms with receipts less than $7.5 million.  **Employment and receipts could not be split 
between small and large businesses because of non-disclosure requirements faced by the U.S. Census Bureau. 
Source: U.S. Census Bureau. 2010. “Number of Firms, Number of Establishments, Employment, Annual Payroll, 
and Estimated Receipts by Enterprise Receipt Size for the United States, All Industries:  2007.” 
<http://www.census.gov/econ/susb/> 




 




The small and large firms within NAICS 21311 are similarly distributed, with large firms 




accounting for about 2 percent of firms, but 66 percent and 69 percent of employment and 




estimated receipts, respectively.  Because there are relatively few firms within NAICS 486210, 




the Census Bureau cannot release breakdowns of firms by size in sufficient detail to perform 




similar calculation. 
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2.6.3 Trends in National Employment and Wages 




As well as producing much of the U.S. energy supply, the oil and natural gas industry 




directly employs a significant number of people.  Table 2-17 shows employment in oil and 




natural gas-related NAICS codes from 1990 to 2009.  The overall trend shows a decline in total 




industry employment throughout the 1990s, hitting a low of 313,703 in 1999, but rebounding to a 




2008 peak of 511,805.  Crude Petroleum and Natural Gas Extraction (NAICS 211111) and 




Support Activities for Oil and Gas Operations (NAICS 213112) employ the majority of workers 




in the industry. 




Table 2-17 Oil and Natural Gas Industry Employment by NAICS, 1990-09 




Year  




Crude 
Petroleum 




and Natural 
Gas 




Extraction 
(211111) 




Natural Gas 
Liquid 




Extraction 
(211112) 




Drilling of 
Oil and 
Natural 




Gas Wells 
(213111) 




Support 
Activities 
for Oil and 
Gas Ops. 
(213112) 




Pipeline 
Trans. of 
Crude Oil 
(486110) 




Pipeline 
Trans. of 
Natural 




Gas 
(486210) Total 




1990 182,848 8,260 52,365 109,497 11,112 47,533 411,615 
1991 177,803 8,443 46,466 116,170 11,822 48,643 409,347 
1992 169,615 8,819 39,900 99,924 11,656 46,226 376,140 
1993 159,219 7,799 42,485 102,840 11,264 43,351 366,958 
1994 150,598 7,373 44,014 105,304 10,342 41,931 359,562 
1995 142,971 6,845 43,114 104,178 9,703 40,486 347,297 
1996 139,016 6,654 46,150 107,889 9,231 37,519 346,459 
1997 137,667 6,644 55,248 117,460 9,097 35,698 361,814 
1998 133,137 6,379 53,943 122,942 8,494 33,861 358,756 
1999 124,296 5,474 41,868 101,694 7,761 32,610 313,703 
2000 117,175 5,091 52,207 108,087 7,657 32,374 322,591 
2001 119,099 4,500 62,012 123,420 7,818 33,620 30,469 
2002 116,559 4,565 48,596 120,536 7,447 31,556 329,259 
2003 115,636 4,691 51,526 120,992 7,278 29,684 329,807 
2004 117,060 4,285 57,332 128,185 7,073 27,340 341,275 
2005 121,535 4,283 66,691 145,725 6,945 27,341 372,520 
2006 130,188 4,670 79,818 171,127 7,202 27,685 420,690 
2007 141,239 4,842 84,525 197,100 7,975 27,431 463,112 
2008 154,898 5,183 92,640 223,635 8,369 27,080 511,805 
2009 155,150 5,538 67,756 193,589 8,753 26,753 457,539 




Source: U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages, 2011 , 
<http://www.bls.gov/cew/> 
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Figure 2-13 Employment in Drilling of Oil and Natural Gas Wells (NAICS 213111), and 
Total Oil and Natural Gas Wells Drilled, 1990-2009 
 




Figure 2-13 compares employment in Drilling of Oil and Natural Gas Wells (NAICS 




213111) with the total number of oil and natural gas wells drilled from 1990 to 2009.  The figure 




depicts a strong positive correlation between employment in the sector with drilling activity.  




This correlation also holds throughout the period covered by the data. 
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Figure 2-14 Employment in Crude Petroleum and Natural Gas Extraction (NAICS 
211111) and Total Crude Oil and Natural Gas Production (boe), 1990-2009 
 




Figure 2-14 compares employment in Crude Petroleum and Natural Gas Extraction 




(NAICS 211111) with total domestic oil and natural gas production from 1990 to 2009 in barrels 




of oil equivalent terms.  While until 2003, employment in this sector and total production 




declined gradually, employment levels declined more rapidly.  However, from 2004 to 2009 




employment in Extraction recovered, rising to levels similar to the early 1990s. 
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Figure 2-15 Employment in Natural Gas Liquid Extraction (NAICS 211112), 
Employment in Pipeline Transportation of Natural Gas (NAICS 486210), and Total 
Natural Gas Production, 1990-2009 
 




 Figure 2-15 depicts employment in Natural Gas Liquid Extraction (NAICS 211112), 




Employment in Pipeline Transportation of Natural Gas (NAICS 486210), and Total Natural Gas 




Production, 1990-2009.  While total natural gas production has risen slightly over this time 




period, employment in natural gas pipeline transportation has steadily declined to almost half of 




its 1991 peak.  Employment in natural gas liquid extraction declined from 1992 to a low in 2005, 




then rebounded slightly from 2006 to 2009.  Overall, however, these trends depict these sectors 




becoming decreasingly labor intensive, unlike the trends depicted in Figure 2-13 and Figure 




2-14. 




 From 1990 to 2009, average wages for the oil and natural gas industry have increased.  




Table 2-18 and Figure 2-16 show real wages (in 2008 dollars) from 1990 to 2009 for the NAICS 




codes associated with the oil and natural gas industry. 
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Table 2-18 Oil and Natural Gas Industry Average Wages by NAICS, 1990-2009 (2008 
dollars) 




Year 




Crude 
Petroleum 




and Natural 
Gas 




Extraction 
(211111) 




Natural 
Gas Liquid 
Extraction 
(211112) 




Drilling 
of Oil and 
Natural 




Gas Wells 
(213111) 




Support 
Activities 
for Oil and 




Gas 
Operations 
(213112) 




Pipeline 
Transportation 
of Crude Oil 




(486110) 




Pipeline 
Transportation 
of Natural Gas 




(486210) Total 
1990 71,143 66,751 42,215 45,862 68,044 61,568 59,460 
1991 72,430 66,722 43,462 47,261 68,900 65,040 60,901 
1992 76,406 68,846 43,510 48,912 74,233 67,120 64,226 
1993 77,479 68,915 45,302 50,228 72,929 67,522 64,618 
1994 79,176 70,875 44,577 50,158 76,136 68,516 64,941 
1995 81,433 67,628 46,243 50,854 78,930 71,965 66,446 
1996 84,211 68,896 48,872 52,824 76,841 76,378 68,391 
1997 89,876 79,450 52,180 55,600 78,435 82,775 71,813 
1998 93,227 89,948 53,051 57,578 79,089 84,176 73,722 
1999 98,395 89,451 54,533 59,814 82,564 94,471 79,078 
2000 109,744 112,091 60,862 60,594 81,097 130,630 86,818 
2001 111,101 111,192 61,833 61,362 83,374 122,386 85,333 
2002 109,957 103,653 62,196 59,927 87,500 91,550 82,233 
2003 110,593 112,650 61,022 61,282 87,388 91,502 82,557 
2004 121,117 118,311 63,021 62,471 93,585 93,684 86,526 
2005 127,243 127,716 70,772 67,225 92,074 90,279 90,292 
2006 138,150 133,433 74,023 70,266 91,708 98,691 94,925 
2007 135,510 132,731 82,010 71,979 96,020 105,441 96,216 
2008 144,542 125,126 81,961 74,021 101,772 99,215 99,106 
2009 133,575 123,922 80,902 70,277 100,063 100,449 96,298 




Source: U.S. Bureau of Labor Statistics, Quarterly Census of Employment and Wages, 2011 , 
<http://www.bls.gov/cew/> 
 




Employees in the NAICS 211 codes enjoy the highest average wages in the industry, while 




employees in the NAICS 213111 code have relatively lower wages.  Average wages in natural 




gas pipeline transportation show the highest variation, with a rapid climb from 1990 to 2000, 




more than doubling in real terms.  However, since 2000 wages have declined in the pipeline 




transportation sector, while wages have risen in the other NAICS. 
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Figure 2-16 Oil and Natural Gas Industry Average Wages by NAICS, 1990-2009 ($2008) 
 




2.6.4 Horizontal and Vertical Integration 




 
Because of the existence of major companies, the industry possesses a wide dispersion of 




vertical and horizontal integration.  The vertical aspects of a firm’s size reflect the extent to 




which goods and services that can be bought from outside are produced in house, while the 




horizontal aspect of a firm’s size refers to the scale of production in a single-product firm or its 




scope in a multiproduct one.  Vertical integration is a potentially important dimension in 




analyzing firm-level impacts because the regulation could affect a vertically integrated firm on 




more than one level.  The regulation may affect companies for whom oil and natural gas 




production is only one of several processes in which the firm is involved.  For example, a 




company that owns oil and natural gas production facilities may ultimately produce final 




petroleum products, such as motor gasoline, jet fuel, or kerosene.  This firm would be considered 




vertically integrated because it is involved in more than one level of requiring crude oil and 




natural gas and finished petroleum products.  A regulation that increases the cost of oil and 




natural gas production will ultimately affect the cost of producing final petroleum products. 




Horizontal integration is also a potentially important dimension in firm-level analyses for 




any of the following reasons.  A horizontally integrated firm may own many facilities of which 
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only some are directly affected by the regulation.  Additionally, a horizontally integrated firm 




may own facilities in unaffected industries.  This type of diversification would help mitigate the 




financial impacts of the regulation.  A horizontally integrated firm could also be indirectly as 




well as directly affected by the regulation.  




In addition to the vertical and horizontal integration that exists among the large firms in 




the industry, many major producers often diversify within the energy industry and produce a 




wide array of products unrelated to oil and gas production.  As a result, some of the effects of 




regulation of oil and gas production can be mitigated if demand for other energy sources moves 




inversely compared to petroleum product demand. 




In the natural gas sector of the industry, vertical integration is less predominant than in 




the oil sector.  Transmission and local distribution of natural gas usually occur at individual 




firms, although processing is increasing performed by the integrated major companies.  Several 




natural gas firms operate multiple facilities. However, natural gas wells are not exclusive to 




natural gas firms only. Typically wells produce both oil and gas and can be owned by a natural 




gas firm or an oil company.    




Unlike the large integrated firms that have several profit centers such as refining, 




marketing, and transportation, most independents have to rely only on profits generated at the 




wellhead from the sale of oil and natural gas or the provision of oil and gas production-related 




engineering or financial services.  Overall, independent producers typically sell their output to 




refineries or natural gas pipeline companies and are not vertically integrated.   Independents may 




also own relatively few facilities, indicating limited horizontal integration. 




2.6.5 Firm-level Information 




The annual Oil and Gas Journal (OGJ) survey, the OGJ150, reports financial and 




operating results for top 150 public oil and natural gas companies with domestic reserves and 




headquarters in the U.S.  In the past, the survey reported information on the top 300 companies, 




now the top 150.  In 2010, only 137 companies are listed3.  Table 2-19 lists selected statistics for 




                                                 
3 Oil and Gas Journal. “OGJ150 Financial Results Down in '09; Production, Reserves Up.” September 6, 2010. 
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the top 20 companies in 2010. The results presented in the table reflect relatively lower 




production and financial figures as a result of the economic recession of this period.  




Total earnings for the top 137 companies fell from 2008 to 2009 from $71 billion to $27 




billion, reflecting the weak economy.  Revenues for these companies also fell 35 percent during 




this period.  69 percent of the firms posted net losses in 2009, compared to 46 percent one year 




earlier (Oil and Gas Journal, September 6, 2010).  




The total worldwide liquids production for the 137 firms declined 0.5 percent to 2.8 




billion bbl, while total worldwide gas production increased about 3 percent to a total of 16.5 tcf 




(Oil and Gas Journal, September 6, 2010).  Meanwhile, the 137 firms on the OGJ list increased 




both oil and natural gas production and reserves from 2008 to 2009.  Domestic production of 




liquids increased about 7 percent to 1.1 billion bbl, and natural gas production increased to 10.1 




tcf.  For context, the OGJ150 domestic crude production represents about 57 percent of total 




domestic production (1.9 billion bbl, according to EIA).  The OGJ150 natural gas production 




represents about 54 percent of total domestic production (18.8 tcf, according to EIA). 




The OGJ also releases a period report entitled “Worldwide Gas Processing Survey”, 




which provides a wide range of information on existing processing facilities.  We used a recent 




list of U.S. gas processing facilities (Oil and Gas Journal, June 7, 2010) and other resources, 




such as the American Business Directory and company websites, to best identify the parent 




company of the facilities.  As of 2009, there are 579 gas processing facilities in the U.S., with a 




processing capacity of 73,767 million cubic feet per day and throughout of 45,472 million cubic 




feet per day (Table 2-20).  The overall trend in U.S. gas processing capacity is showing fewer, 




but larger facilities.  For example, in 1995, there were 727 facilities with a capacity of 60,533 




million cubic feet per day (U.S. DOE, 2006). 




Trends in gas processing facility ownership are also showing a degree of concentration, 




as large firms own multiple facilities, which also tend to be relatively large facilities (Table 




2-20).    While we estimate 142 companies own the 579 facilities, the top 20 companies (in terms 




of total throughput) own 264 or 46 percent of the facilities.  That larger companies tend to own 




larger facilities is indicated by these top 20 firms owning 86 percent of the total capacity and 88 




percent of actual throughput. 
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Table 2-19 Top 20 Oil and Natural Gas Companies (Based on Total Assets), 2010 




            
Worldwide 
Production U.S. Production   




Rank by 
Total 
Assets Company Employees 




Total Assets 
($ millions) 




Total 
Rev. ($ 




millions) 




Net Inc. 
($ 




millions) 




Liquids 
(Million 




bbl) 




Natural 
Gas 
(Bcf) 




Liquids 
(Million 




bbl) 




Natural 
Gas 
(Bcf) 




Net 
Wells 
Drilled 




1  ExxonMobil Corp.   102,700 233,323 310,586 19,280 725 2,383 112 566 466 
2  Chevron Corp.   64,000 164,621 171,636 10,563 674 1,821 177 511 594 
3  ConocoPhillips   30,000 152,588 152,840 4,858 341 1,906 153 850 692 
4  Anadarko Petroleum Corp.   4,300 50,123 9,000 -103 88 817 63 817 630 
5  Marathon Oil Corp.   28,855 47,052 54,139 1,463 90 351 23 146 115 
6  Occidental Petroleum Corp.   10,100 44,229 15,531 2,915 179 338 99 232 260 
7  XTO Energy Inc.   3,129 36,255 9,064 2,019 32 855 32 855 1,059 
8  Chesapeake Energy Corp.   8,200 29,914 7,702 -5,805 12 835 12 835 1,003 
9  Devon Energy Corp.   5,400 29,686 8,015 -2,479 72 966 43 743 521 
10  Hess Corp.   13,300 29,465 29,569 740 107 270 26 39 48 
11  Apache Corp.   3,452 28,186 8,615 -284 106 642 35 243 124 
12  El Paso Corp.   4,991 22,505 4,631 -539 6 219 6 215 134 
13  EOG Resources Inc.   2,100 18,119 14,787 547 29 617 26 422 652 
14  Murphy Oil Corp.   8,369 12,756 18,918 838 48 68 6 20 3 
15  Noble Energy Inc.   1,630 11,807 2,313 -131 29 285 17 145 540 
16  Williams Cos. Inc. 4,801 9,682 2,219 400 0 3,435 0 3,435 488 
17  Questar Corp.   2,468 8,898 3,054 393 4 169 4 169 194 
18  Pioneer Nat. Resources Co.   1,888 8,867 1,712 -52 19 157 17 148 67 
19  Plains Expl. & Prod. Co.   808 7,735 1,187 136 18 78 18 78 53 
20  Petrohawk Energy Corp.   469 6,662 41,084 -1,025 2 174 2 174 162 




Source: Oil and Gas Journal. “OGJ150 Financial Results Down in '09; Production, Reserves Up.” September 6, 2010. 
Notes: The source for employment figures is the American Business Directory. 
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Table 2-20 Top 20 Natural Gas Processing Firms (Based on Throughput), 2009 




Rank Company 
Processing 
Plants (No.) 




Natural Gas 
Capacity 




(MMcf/day) 




Natural Gas 
Throughput 
(MMcf/day) 




1 BP PLC 19 13,378 11,420 
2 DCP Midstream Inc. 64 9,292 5,586 
3 Enterprise Products Operating LP— 23 10,883 5,347 
4 Targa Resources 16 4,501 2,565 
5 Enbridge Energy Partners LP— 19 3,646 2,444 
6 Williams Cos. 10 4,826 2,347 
7 Martin Midstream Partners 16 3,384 2,092 
8 Chevron Corp. 23 1,492 1,041 
9 Devon Gas Services LP 6 1,038 846 
10 ExxonMobil Corp. 6 1,238 766 
11 Occidental Petroleum Corp 7 776 750 
12 Kinder Morgan Energy Partners  9 1,318 743 
13 Enogex Products Corp. 8 863 666 
14 Hess Corp. 3 1,060 613 
15 Norcen Explorer 1 600 500 
16 Copano Energy 1 700 495 
17 Anadarko 18 816 489 
18 Oneok Field Services 10 1,751 472 
19 Shell 4 801 446 
20 DTE Energy  1 800 400 
 TOTAL FOR TOP 20 264 63,163 40,028 
  TOTAL FOR ALL COMPANIES 579 73,767 45,472 




Source: Oil and Gas Journal. “Special Report: Worldwide Gas Processing: New Plants, Data Push Global Gas 
Processing Capacity Ahead in 2009.” June 7, 2010, with additional analysis to determine ultimate ownership of 
plants. 




  




The OGJ also issues a periodic report on the economics of the U.S. pipeline industry.  




This report examines the economic status of all major and non-major natural gas pipeline 




companies, which amounts to 136 companies in 2010 (Oil and Gas Journal, November 1, 2010).  




Table 2-21 presents the pipeline mileage, volumes of natural gas transported, operating revenue, 




and net income for the top 20 U.S. natural gas pipeline companies in 2009.  Ownership of gas 




pipelines is mostly independent from ownership of oil and gas production companies, as is seen 




from the lack of overlap between the OGJ list of pipeline companies and the OGJ150.  This 




observation shows that the pipeline industry is still largely based upon firms serving regional 




market. 




The top 20 companies maintain about 63 percent of the total pipeline mileage and 




transport about 54 percent of the volume of the industry (Table 2-21).  Operating revenues of the 
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top 20 companies equaled $11.5 billion, representing 60 percent of the total operating revenues 




for major and non-major companies.  The top 20 companies also account for 64 percent of the 




net income of the industry. 




Table 2-21 Performance of Top 20 Gas Pipeline Companies (Based on Net Income), 2009 




Rank Company 
Transmission 




(miles) 




Vol. trans 
for others 
(MMcf) 




Op. Rev. 
(thousand $) 




Net 
Income 




1 Natural Gas Pipeline Co of America 9,312 1,966,774 1,131,548 348,177 
2 Dominion Transmission Inc.    3,452 609,193 831,773 212,365 
3 Columbia Gas Transmission LLC   9,794 1,249,188 796,437 200,447 
4 Panhandle Eastern Pipe Line Co. LP 5,894 675,616 377,563 196,825 
5 Transcontinental Gas Pipe Line Co. LLC 9,362 2,453,295 1,158,665 192,830 
6 Texas Eastern Transmission LP   9,314 1,667,593 870,812 179,781 
7 Northern Natural Gas Co.   15,028 922,745 690,863 171,427 
8 Florida Gas Transmission Co. LLC 4,852 821,297 520,641 164,792 
9 Tennessee Gas Pipeline Co.   14,113 1,704,976 820,273 147,378 
10 Southern Natural Gas Co.   7,563 867,901 510,500 137,460 
11 El Paso Natural Gas Co. 10,235 1,493,213 592,503 126,000 
12 Gas Transmission Northwest Corp.   1,356 809,206 216,526 122,850 
13 Rockies Express Pipeline LLC   1,682 721,840 555,288 117,243 
14 CenterPoint Energy Gas Transmission Co. 6,162 1,292,931 513,315 116,979 
15 Colorado Interstate Gas Co.   4,200 839,184 384,517 108,483 
16 Kern River Gas Transmission Co. 1,680 789,858 371,951 103,430 
17 Trunkline LNG Co. LLC — — 134,150 101,920 
18 Northwest Pipeline GP 3,895 817,832 434,379 99,340 
19 Texas Gas Transmission LLC   5,881 1,006,906 361,406 91,575 
20 Algonquin Gas Transmission LLC 1,128 388,366 237,291 82,472 




 TOTAL FOR TOP 20 124,903 21,097,914 11,510,401 3,021,774 




  TOTAL FOR ALL COMPANIES 198,381 38,793,532 18,934,674 4,724,456 




Source: Oil and Gas Journal. “Natural Gas Pipelines Continue Growth Despite Lower Earnings; Oil Profits Grow.” 
November 1, 2010. 




 




2.6.6 Financial Performance and Condition 




 From a broad industry perspective, the EIA Financial Reporting System (FRS) collects 




financial and operating information from a subset of the U.S. major energy producing 




companies.  This information is used in annual report to Congress, as well as is released to the 




public in aggregate form.  While the companies that report information to FRS each year 




changes, EIA makes an effort to retain sufficient consistency such that trends can be evaluated.  
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For 2008, there are 27 companies in the FRS4  that accounted for 41 percent of total U.S. crude 




oil and NGL production, 43 percent of natural gas production, 77 percent of U.S. refining 




capacity, and 0.2 percent of U.S. electricity net generation (U.S. EIA, 2010).  Table 2-22 shows a 




series of financial trends in 2008 dollars selected and aggregated from FRS firms’ financial 




statements.  The table shows operating revenues and expenses rising significantly from 1990 to 




2008, with operating income (the difference between operating revenues and expenses) rising as 




well.  Interest expenses remained relatively flat during this period.  Meanwhile, recent years have 




shown that other income and income taxes have played a more significant role for the industry.  




Net income has risen as well, although 2008 saw a decline from previous periods, as oil and 




natural gas prices declined significantly during the latter half of 2008. 




Table 2-22 Selected Financial Items from Income Statements (Billion 2008 Dollars) 




Year 
Operating 
Revenues 




Operating 
Expenses 




Operating 
Income 




Interest 
Expense 




Other 
Income* 




Income 
Taxes Net Income 




1990 766.9 706.4 60.5 16.8 13.6 24.8 32.5 
1991 673.4 635.7 37.7 14.4 13.4 15.4 21.3 
1992 670.2 637.2 33.0 12.7 -5.6 12.2 2.5 
1993 621.4 586.6 34.8 11.0 10.3 12.7 21.5 
1994 606.5 565.6 40.9 10.8 6.8 14.4 22.5 
1995 640.8 597.5 43.3 11.1 12.9 17.0 28.1 
1996 706.8 643.3 63.6 9.1 13.4 26.1 41.8 
1997 673.6 613.8 59.9 8.2 13.4 23.9 41.2 
1998 614.2 594.1 20.1 9.2 11.0 6.0 15.9 
1999 722.9 682.6 40.3 10.9 12.7 13.6 28.6 
2000 1,114.3 1,011.8 102.5 12.9 18.4 42.9 65.1 
2001 961.8 880.3 81.5 10.8 7.6 33.1 45.2 
2002 823.0 776.9 46.2 12.7 7.9 17.2 24.3 
2003 966.9 872.9 94.0 10.1 19.5 37.2 66.2 
2004 1,188.5 1,051.1 137.4 12.4 20.1 54.2 90.9 
2005 1,447.3 1,263.8 183.5 11.6 34.6 77.1 129.3 
2006 1,459.0 1,255.0 204.0 12.4 41.2 94.8 138.0 
2007 1,475.0 1,297.7 177.3 11.1 47.5 86.3 127.4 
2008 1,818.1 1,654.0 164.1 11.4 32.6 98.5 86.9 




Source: Energy Information Administration, Form EIA-28 (Financial Reporting System). * Other Income includes 
other revenue and expense (excluding interest expense), discontinued operations, extraordinary items, and 
accounting changes.  Totals may not sum due to independent rounding. 




                                                 
4 Alenco, Anadarko Petroleum Corporation, Apache Corporation, BP America, Inc., Chesapeake Energy 




Corporation, Chevron Corporation, CITGO Petroleum Corporation, ConocoPhillips, Devon Energy Corporation, 
El Paso Corporation, EOG Resources, Inc., Equitable Resources, Inc., Exxon Mobil Corporation, Hess 
Corporation, Hovensa, Lyondell Chemical Corporation, Marathon Oil Corporation, Motiva Enterprises, L.L.C., 
Occidental Petroleum Corporation, Shell Oil Company, Sunoco, Inc., Tesoro Petroleum Corporation, The 
Williams Companies, Inc., Total Holdings USA, Inc., Valero Energy Corp., WRB Refining LLC, and XTO 
Energy, Inc. 
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Table 2-23 shows in percentage terms the estimated return on investments for a variety of 




business lines, in 1998, 2003, and 2008, for FRS companies.  For U.S. petroleum-related 




business activities, oil and natural gas production has remained the most profitable line of 




business relative to refining/marketing and pipelines, sustaining a return on investment greater 




than 10 percent for the three years evaluated.  Returns to foreign oil and natural gas production 




rose above domestic production in 2008.  Electric power generation and sales emerged in 2008 




as a highly profitable line of business for the FRS companies. 




 
Table 2-23 Return on Investment for Lines of Business (all FRS), for 1998, 2003, and 
2008 (percent) 
Line of Business 1998 2003 2008 




Petroleum 10.8 13.4 12.0 




   U.S. Petroleum 10 13.7 8.2 




       Oil and Natural Gas Production 12.5 16.5 10.7 




       Refining/Marketing 6.6 9.3 2.6 




       Pipelines 6.7 11.5 2.4 




   Foreign Petroleum 11.9 13.0 17.8 




       Oil and Natural Gas Production 12.5 14.2 16.3 




       Refining/Marketing 10.6 8.0 26.3 




Downstream Natural Gas* - 8.8 5.1 




Electric Power* - 5.2 181.4 




Other Energy 7.1 2.8 -2.1 




Non-energy 10.9 2.4 -5.3 




Source: Energy Information Administration, Form EIA-28 (Financial Reporting System). Note: Return on 
investment measured as contribution to net income/net investment in place.  * The downstream natural gas and 
electric power lines of business were added to the EIA-28 survey form beginning with the 2003 reporting year. 
 
 




 The oil and natural gas industry also produces significant tax revenues for local, state, 




and federal authorities.  Table 2-24 shows income and production tax trends from 1990 to 2008 




for FRS companies.  The column with U.S. federal, state, and local taxes paid or accrued 




includes deductions for the U.S. Federal Investment Tax Credit ($198 million in 2008) and the 




effect of the Alternative Minimum Tax ($34 million in 2008). Income taxes paid to state and 




local authorizes were $3,060 million in 2008, about 13 percent of the total paid to U.S. 




authorities. 
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Table 2-24 Income and Production Taxes, 1990-2008 (Million 2008 Dollars) 




Year 




U.S. Federal, State, 
and Local Taxes Paid 




or Accrued Total Current Total Deferred 
Total Income 
Tax Expense   




Other Non-
Income 




Production 
Taxes Paid 




1990 9,568 25,056 -230 24,826  4,341 
1991 6,672 18,437 -3,027 15,410  3,467 
1992 4,994 16,345 -4,116 12,229  3,097 
1993 3,901 13,983 -1,302 12,681  2,910 
1994 3,348 13,556 887 14,443  2,513 
1995 6,817 17,474 -510 16,965  2,476 
1996 8,376 22,493 3,626 26,119  2,922 
1997 7,643 20,764 3,141 23,904  2,743 
1998 1,199 7,375 -1,401 5,974  1,552 
1999 2,626 13,410 140 13,550  2,147 
2000 14,308 36,187 6,674 42,861  3,254 
2001 10,773 28,745 4,351 33,097  3,042 
2002 814 17,108 46 17,154  2,617 
2003 9,274 30,349 6,879 37,228  3,636 
2004 19,661 50,185 4,024 54,209  3,990 
2005 29,993 72,595 4,529 77,125  5,331 
2006 29,469 85,607 9,226 94,834  5,932 
2007 28,332 84,119 2,188 86,306  7,501 
2008 23,199 95,590 2,866 98,456   12,507 




Source: Energy Information Administration, Form EIA-28 (Financial Reporting System).  




 




 The difference between total current taxes and U.S. federal, state, and local taxes in 




includes taxes and royalties paid to foreign countries.  As can be seen in Table 2-24, foreign 




taxes paid far exceeds domestic taxes paid.  Other non-income production taxes paid, which have 




risen almost three-fold between 1990 and 2008, include windfall profit and severance taxes, as 




well as other production-related taxes. 
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3 EMISSIONS AND ENGINEERING COSTS 




 




3.1 Introduction 




This section includes three sets of discussions for both the proposed NSPS and NESHAP 




amendments: 




• Emission Sources and Points 




• Emissions Control Options 




• Engineering Cost Analysis 




3.2 Emissions Points, Controls, and Engineering Costs Analysis 




 This section discusses the emissions points and pollution control options for the proposed 




NSPS and NESHAP amendments.  This discussion of emissions points and control options is 




meant to assist the reader of the RIA in better understanding the economic impact analysis.  




However, we provide reference to the detailed technical memoranda prepared by the Office of 




Air Quality Planning and Standards (OAQPS) for the reader interested in a greater level of detail.  




This section also presents the engineering cost analysis, which provides a cost basis for the 




energy system, welfare, employment, and small business analyses. 




Before going into detail on emissions points and pollution controls, it is useful to provide 




estimates of overall emissions from the crude oil and natural industry to provide context for 




estimated reductions as a result of the regulatory options evaluated.  To estimate VOC emissions 




from the oil and gas sector, we modified the emissions estimate for the crude oil and natural gas 




sector in the 2008 National Emissions Inventory (NEI).  During this review, EPA identified VOC 




emissions from natural gas sources which are likely relatively under-represented in the NEI, 




natural gas well completions primarily.  Crude oil and natural gas sector VOC emissions 




estimated in the 2008 NEI total approximately 1.76 million tons.  Of these emissions, the NEI 




identifies about 21 thousand tons emitted from natural gas well completion processes.  We 




substituted the estimates of VOC emissions from natural gas well completions estimated as part 




of the engineering analysis (510,000 tons, which is discussed in more detail in the next section), 




bringing the total estimated VOC emissions from the crude oil and natural gas sector to about 




2.24 million tons VOC. 
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The Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2009 (published April 




2011) estimates 2009 methane emissions from Petroleum and Natural Gas Systems (not 




including petroleum refineries and petroleum transportation) to be 251.55 (MMtCO2-e).  It is 




important to note that the 2009 emissions estimates from well completions and recompletions 




exclude a significant number of wells completed in tight sand plays and the Marcellus Shale, due 




to availability of data when the 2009 Inventory was developed.  The estimate in this proposal 




includes an adjustment for tight sand plays and the Marcellus Shale, and such an adjustment is 




also being considered as a planned improvement in next year's Inventory. This adjustment would 




increase the 2009 Inventory estimate by about 80 MMtCO2-e to approximately 330 MMtCO2-e. 




3.2.1 Emission Points and Pollution Controls assessed in the RIA  




3.2.1.1 NSPS Emission Points and Pollution Controls 




A series of emissions controls were evaluated as part of the NSPS review.  This section provides 




a basic description of possible emissions sources and the controls evaluated for each source to 




facilitate the reader’s understanding of the economic impact and benefit analyses.  The reader 




who is interested in more technical detail on the engineering and cost basis of the analysis is 




referred to the relevant chapters within the Technical Support Document (TSD) which is 




published in the Docket.  The chapters are also referenced below.  EPA is soliciting public 




comment and data relevant to several emissions-related issues related to the proposed NSPS.   




The comments we receive during the public comment period will help inform the rule 




development process as we work toward promulgating a final action.    




Centrifugal and reciprocating compressors (TSD Chapter 6):  There are many locations 




throughout the oil and gas sector where compression of natural gas is required to move the gas 




along the pipeline.  This is accomplished by compressors powered by combustion turbines, 




reciprocating internal combustion engines, or electric motors.  Turbine-powered compressors use 




a small portion of the natural gas that they compress to fuel the turbine.  The turbine operates a 




centrifugal compressor, which compresses and pumps the natural gas through the pipeline.  




Sometimes an electric motor is used to turn a centrifugal compressor.  This type of compression 




does not require the use of any of the natural gas from the pipeline, but it does require a source of 




electricity.  Reciprocating spark ignition engines are also used to power many compressors, 
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referred to as reciprocating compressors, since they compress gas using pistons that are driven by 




the engine.  Like combustion turbines, these engines are fueled by natural gas from the pipeline.   




Both centrifugal and reciprocating compressors are sources of VOC emissions, and EPA 




evaluated compressors for coverage under the NSPS.  Centrifugal compressors require seals 




around the rotating shaft to prevent gases from escaping where the shaft exits the compressor 




casing. The seals in some compressors use oil, which is circulated under high pressure between 




three rings around the compressor shaft, forming a barrier against the compressed gas leakage. 




Very little gas escapes through the oil barrier, but considerable gas is absorbed by the oil.  Seal 




oil is purged of the absorbed gas (using heaters, flash tanks, and degassing techniques) and 




recirculated, and the gas is commonly vented to the atmosphere.  These are commonly called 




“wet” seals.  An alternative to a wet seal system is the mechanical dry seal system. This seal 




system does not use any circulating seal oil.  Dry seals operate mechanically under the opposing 




force created by hydrodynamic grooves and static pressure.  Fugitive VOC is emitted from dry 




seals around the compressor shaft.  The use of dry gas seals substantially reduces emissions.  In 




addition, they significantly reduce operating costs and enhance compressor efficiency. 




Reciprocating compressors in the natural gas industry leak natural gas during normal 




operation.  The highest volume of gas loss is associated with piston rod packing systems.  




Packing systems are used to maintain a tight seal around the piston rod, preventing the gas 




compressed to high pressure in the compressor cylinder from leaking, while allowing the rod to 




move freely.  Monitoring and replacing compressor rod packing systems on a regular basis can 




greatly reduce VOC emissions.   




Equipment leaks (TSD Chapter 8): Equipment leaks are fugitive emissions emanating from 




valves, pump seals, flanges, compressor seals, pressure relief valves, open-ended lines, and other 




process and operation components.   There are several potential reasons for equipment leak 




emissions.  Components such as pumps, valves, pressure relief valves, flanges, agitators, and 




compressors are potential sources that can leak due to seal failure.  Other sources, such as open-




ended lines, and sampling connections may leak for reasons other than faulty seals.  In addition, 




corrosion of welded connections, flanges, and valves may also be a cause of equipment leak 




emissions.  Because of the large number of valves, pumps, and other components within an oil 
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and gas production, processing, and transmission facility, equipment leaks of volatile emissions 




from these components can be significant.  Natural gas processing plants, especially those using 




refrigerated absorption, and transmission stations tend to have a large number of components.  




These types of equipment also exist at production sites and gas transmission/compressor stations.  




While the number of components at individual transmission/compressor stations is relatively 




smaller than at processing plants, collectively there are many components that can result in 




significant emissions.  Therefore, EPA evaluated NSPS for equipment leaks for facilities in the 




production segment of the industry, which includes everything from the wellhead to the point 




that the gas enters the processing plant or refinery.   




Pneumatic controllers (TSD Chapter 5): Pneumatic controllers are automated instruments used 




for maintaining a process condition such as liquid level, pressure, delta-pressure, and 




temperature.  Pneumatic controllers are widely used in the oil and natural gas sector.  In many 




situations, the pneumatic controllers used in the oil and gas sector make use of the available 




high-pressure natural gas to regulate temperature, pressure, liquid level, and flow rate across all 




areas of the industry.  In these “gas-driven” pneumatic controllers, natural gas may be released 




with every valve movement or continuously from the valve control pilot.  Not all pneumatic 




controllers are gas driven.  These “non-gas driven” pneumatic controllers use sources of power 




other than pressurized natural gas.  Examples include solar, electric, and instrument air.  At oil 




and gas locations with electrical service, non gas-driven controllers are typically used.  Gas-




driven pneumatic controllers are typically characterized as “high-bleed” or “low-bleed”, where a 




high-bleed device releases at least 6 cubic feet of gas per hour. EPA evaluated the impact of 




requiring low-bleed controllers.   




Storage vessels (TSD Chapter 7):  Crude oil, condensate, and produced water are typically 




stored in fixed-roof storage vessels.  Some vessels used for storing produced water may be open-




top tanks.  These vessels, which are operated at or near atmospheric pressure conditions, are 




typically located at tank batteries.  A tank battery refers to the collection of process equipment 




used to separate, treat, and store crude oil, condensate, natural gas, and produced water.  The 




extracted products from productions wells enter the tank battery through the production header, 




which may collect product from many wells.  Emissions from storage vessels are a result of 
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working, breathing, and flash losses.  Working losses occur due to the emptying and filling of 




storage tanks.  Breathing losses are the release of gas associated with daily temperature 




fluctuations and other equilibrium effects.  Flash losses occur when a liquid with entrained gases 




is transferred from a vessel with higher pressure to a vessel with lower pressure, thus allowing 




entrained gases or a portion of the liquid to vaporize or flash.  In the oil and natural gas 




production segment, flashing losses occur when live crude oils or condensates flow into a storage 




tank from a processing vessel operated at a higher pressure.  Typically, the larger the pressure 




drop, the more flashing emission will occur in the storage stage.  The two ways of controlling 




tanks with significant emissions would be to install a vapor recovery unit (VRU) and recover all 




the vapors from the tanks or to route the emissions from the tanks to a control device.   




Well completions (TSD Chapter 4): In the oil and natural gas sector, well completions contain 




multi-phase processes with various sources of emissions.  One specific emission source during 




completion activities is the venting of natural gas to the atmosphere during flowback.  Flowback 




emissions are short-term in nature and occur as a specific event during completion of a new well 




or during activities that involve re-drilling or re-fracturing an existing well.  Well completions 




include multiple steps after the well bore hole has reached the target depth.  These steps include 




inserting and cementing-in well casing, perforating the casing at one or more producing 




horizons, and often hydraulically fracturing one or more zones in the reservoir to stimulate 




production. 




 Hydraulic fracturing is one completion step for improving gas production where the 




reservoir rock is fractured with very high pressure fluid, typically water emulsion with proppant 




(generally sand) that “props open” the fractures after fluid pressure is reduced.  Emissions are a 




result of the backflow of the fracture fluids and reservoir gas at high velocity necessary to lift 




excess proppant to the surface.  This multi-phase mixture is often directed to a surface 




impoundment where natural gas and VOC vapors escape to the atmosphere during the collection 




of water, sand, and hydrocarbon liquids.  As the fracture fluids are depleted, the backflow 




eventually contains more volume of natural gas from the formation.  Thus, we estimate 




completions involving hydraulic fracturing vent substantially more natural gas, approximately 




230 times more, than completions not involving hydraulic fracturing.  Specifically, we estimate 
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that uncontrolled well completion emissions for a hydraulically fractured well are about 23 tons 




of VOC, where emissions for a conventional gas well completion are around 0.1 ton VOC.  Our 




data indicate that hydraulically fractured wells have higher emissions but we believe some wells 




that are not hydraulically fractured may have higher emissions than our data show, or in some 




cases, hydraulically fractured wells could have lower emissions that our data show.  




 Reduced emission completions, which are sometimes referred to as “green completions” 




or “flareless completions,” use equipment at the well site to capture and treat gas so it can be 




directed into the sales line and avoid emissions from venting.   Equipment required to conduct a 




reduced emissions completion may include tankage, special gas-liquid-sand separator traps, and 




gas dehydration.  Equipment costs associated with reduced emission completions will vary from 




well to well.  Based on information provided to the EPA Natural Gas STAR program, 90 percent 




of gas potentially vented during a completion can be recovered during a reduced emission 




completion. 




3.2.1.2 NESHAP Emission Points and Pollution Controls 




A series of emissions controls will be required under the proposed NESHAP 




Amendments.  This section provides a basic description of potential sources of emissions and the 




controls intended for each to facilitate the reader’s understanding of the economic impacts and 




subsequent benefits analysis section.  The reader who is interested in more technical detail on the 




engineering and cost basis of the analysis is referred to the relevant technical memos which are 




published in the Docket.  The memos are also referenced below. 




Glycol dehydrators5:  Once natural gas has been separated from any liquid materials or products 




(e.g., crude oil, condensate, or produced water), residual entrained water is removed from the 




natural gas by dehydration.  Dehydration is necessary because water vapor may form hydrates, 




which are ice-like structures, and can cause corrosion in or plug equipment lines.  The most 




widely used natural gas dehydration processes are glycol dehydration and solid desiccant 




                                                 
5 Memorandum.  Brown, Heather, EC/R Incorporated, to Bruce Moore and Greg Nizich, EPA/OAQPS/SPPD/FIG.  




Oil and Natural Gas Production MACT and Natural Gas Transmission and Storage MACT - Glycol Dehydrators:  
Impacts of MACT Review Options. July 17,2011. 
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dehydration.  Solid desiccant dehydration, which is typically only used for lower throughputs, 




uses adsorption to remove water and is not a source of HAP emissions.  Glycol dehydration is an 




absorption process in which a liquid absorbent, glycol, directly contacts the natural gas stream 




and absorbs any entrained water vapor in a contact tower or absorption column.  The rich glycol, 




which has absorbed water vapor from the natural gas stream, leaves the bottom of the absorption 




column and is directed either to (1) a gas condensate glycol separator (GCG separator or flash 




tank) and then a reboiler or (2) directly to a reboiler where the water is boiled off of the rich 




glycol.  The regenerated glycol (lean glycol) is circulated, by pump, into the absorption tower.  




The vapor generated in the reboiler is directed to the reboiler vent.  The reboiler vent is a source 




of HAP emissions.  In the glycol contact tower, glycol not only absorbs water but also absorbs 




selected hydrocarbons, including BTEX and n-hexane.  The hydrocarbons are boiled off along 




with the water in the reboiler and vented to the atmosphere or to a control device.   




The most commonly used control device is a condenser.  Condensers not only reduce 




emissions, but also recover condensable hydrocarbon vapors that can be recovered and sold.  In 




addition, the dry non-condensable off-gas from the condenser may be used as fuel or recycled 




into the production process or directed to a flare, incinerator, or other combustion device. 




 If present, the GCG separator (flash tank) is also a potential source of HAP emissions.  




Some glycol dehydration units use flash tanks prior to the reboiler to separate entrained gases, 




primarily methane and ethane from the glycol.  The flash tank off-gases are typically recovered 




as fuel or recycled to the natural gas production header.  However, the flash tank may also be 




vented directly to the atmosphere.  Flash tanks typically enhance the reboiler condenser’s 




emission reduction efficiency by reducing the concentration of non-condensable gases present in 




the stream prior to being introduced into the condenser. 




Storage vessels:  Please see the discussion of storage vessels in the NSPS section above. 




3.2.2 Engineering Cost Analysis 




In this section, we provide an overview of the engineering cost analysis used to estimate 




the additional private expenditures industry may make in order to comply with the proposed 
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NSPS and NESHAP amendments.  A detailed discussion of the methodology used to estimate 




cost impacts is presented in series of memos published in the Docket as part of the TSD. 




3.2.2.1 NSPS Sources 




Table 3-1 shows the emissions sources, points, and controls analyzed in three NSPS 




regulatory options, which we term Option 1, Option 2, and Option 3.  Option 2 was selected for 




proposal.  The proposed Option 2 contains reduced emission completion (REC) and completion 




combustion requirements for a subset of newly drilled natural gas wells that are hydraulically 




fractured.  Option 2 also requires a subset of wells that are worked over, or recompleted, using 




hydraulic fracturing to implement RECs.  The proposed Option 2 requires emissions reductions 




from reciprocating compressors at gathering and boosting stations, processing plants, 




transmission compressor stations, and underground storage facilities.  The proposed Option 2 




also requires emissions reductions from centrifugal compressors, processing plants, and 




transmission compressor stations.  Finally, the proposed Option 2 requires emissions reductions 




from pneumatic controllers at oil and gas production facilities and natural gas transmission and 




storage and reductions from high throughput storage vessels. 
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Table 3-1 Emissions Sources, Points, and Controls Included in NSPS Options 




Emissions Sources and Points Emissions Control Option 1 
Option 2 




(proposed) 
Option 3 




Well Completions of Post-NSPS Wells      




 
Hydraulically Fractured Gas Wells that 
Meet Criteria for Reduced Emissions 
Completion (REC) 




REC X X X 




 
Hydraulically Fractured Gas Wells that 
Do Not Meet Criteria for REC 




Combustion X X X 




 Conventional Gas Wells Combustion    




 Oil Wells Combustion    




Well Recompletions     




 
Hydraulically Fractured Gas Wells (post-
NSPS wells) 




REC X X X 




 
Hydraulically Fractured Gas Wells (pre-
NSPS wells) 




REC  X X 




 Conventional Gas Wells Combustion    




 Oil Wells Combustion    




Equipment Leaks     




 Well Pads NSPS Subpart VV   X 




 Gathering and Boosting Stations NSPS Subpart VV   X 




 Processing Plants NSPS Subpart VVa  X X 




 Transmission Compressor Stations NSPS Subpart VV   X 




Reciprocating Compressors     




 Well Pads 
Annual Monitoring/ 
Maintenance (AMM)    




 Gathering/Boosting Stations AMM X X X 




 Processing Plants AMM X X X 




 Transmission Compressor Stations AMM X X X 




 Underground Storage Facilities AMM X X X 




Centrifugal Compressors     




 Processing Plants 
Dry Seals/Route to Process or 
Control X X X 




 Transmission Compressor Stations 
Dry Seals/Route to Process or 
Control X X X 




Pneumatic Controllers -     




  Oil and Gas Production Low Bleed/Route to Process X X X 




  Natural Gas Transmission and Storage Low Bleed/Route to Process X X X 




Storage Vessels     




 High Throughput 95% control X X X 




  Low Throughput 95% control       
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The distinction between Option 1 and the proposed Option 2 is the inclusion of 




completion combustion and REC requirements for recompletions at existing wells and an 




equipment leak standard for natural gas processing plants in Option 2.  Option 2 requires the 




implementation of completion combustion and REC for existing wells as well as wells 




completed after the implementation date of the proposed NSPS.  Option 1 applies the 




requirement only to new wells, not existing wells.  The main distinction between proposed 




Option 2 and Option 3 is the inclusion of a suite of equipment leak standards.  These equipment 




leak standards would apply at well pads, gathering and boosting stations, and transmission 




compressor stations.  Option 1 differs from Option 3 in that it does not include the combustion 




and REC requirements at existing wells or the full suite of equipment leak standards. 




Table 3-2 summarizes the unit level capital and annualized costs for the evaluated NSPS 




emissions sources and points.  The detailed description of costs estimates is provided in the 




series of technical memos included in the TSD in the document, as referenced in Section 3.2.1 of 




this RIA.  The table also includes the projected number of affected units.  Four issues are 




important to note on Table 3-2: the approach to annualizing costs, the projection of affected units 




in the baseline; that capital and annualized costs are equated for RECs; and additional natural gas 




and hydrocarbon condensates that would otherwise be emitted to the environment are recovered 




from several control options evaluated in the NSPS review. 




First, engineering capital costs were annualized using a 7 percent interest rate.  However, 




different emissions control options were annualized using expected lifetimes that were 




determined to be most appropriate for individual options.  For control options evaluated for the 




NSPS, the following lifetimes were used: 




• Reduced emissions completions and combustion devices: 1 year (more discussion of the 
selection of a one-year lifetime follows in this section momentarily) 




• Reciprocating compressors: 3 years 




• Centrifugal compressors and pneumatic controllers: 10 years 




• Storage vessels: 15 years 




• Equipment leaks: 5 to 10 years, depending on specific control 
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To estimate total annualized engineering compliance costs, we added the annualized costs 




of each item without accounting for different expected lifetimes.  An alternative approach would 




be to establish an overall, representative project time horizon and annualize costs after 




consideration of control options that would need to be replaced periodically within the given 




time horizon.  For example, a 15 year project would require replacing reciprocating compressor-




related controls five times, but only require a single installation of controls on storage vessels.  




This approach, however, is equivalent to the approach selected; that is to sum the annualized 




costs across options, without establishing a representative project time horizon. 




Second, the projected number of affected units is the number of units that our analysis 




shows would be affected in 2015, the analysis year.  The projected number of affected units 




accounts for estimates of the adoption of controls in absence of Federal regulation.  While the 




procedures used to estimate adoption in absence of Federal regulation are presented in detail 




within the TSD, because REC requirements provide a significant component of the estimated 




emissions reductions and engineering compliance costs, it is worthwhile to go into some detail 




on the projected number of RECs within the RIA.  We use EIA projections consistent with the 




Annual Energy Outlook 2011 to estimate the number of natural gas well completions with 




hydraulic fracturing in 2015, assuming that successful wells drilled in coal bed methane, shale, 




and tight sands used hydraulic fracturing.  Based on this assumption, we estimate that 11,403 




wells were successfully completed and used hydraulic fracturing.  To approximate the number of 




wells that would not be required to perform RECs because of the absence of sufficient 




infrastructure, we draw upon the distinction in EIA analysis between exploratory and 




developmental wells.  We assume exploratory wells do not have sufficient access to 




infrastructure to perform a REC and are exempt from the REC requirement.  These 446 wells are 




removed from the REC estimate and are assumed to combust emissions using pit flares. 




The number of hydraulically fractured recompletions of existing wells was approximated 




using assumptions found in Subpart W’s TSD6 and applied to well count data found in the 




proprietary HPDI® database.  The underlying assumption is that wells found in coal bed 




                                                 
6 U.S. Environmental Protection Agency (U.S. EPA). 2010. Greenhouse Gas Emissions Reporting From the 




Petroleum and Natural Gas Industry: Background Technical Support Document. Climate Change Division. 
Washington, DC. 
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methane, shale, and tight sand formations require re-fracture, on average, every 10 years.  In 




other words, 10 percent of the total wells classified as being performed with hydraulic fracturing 




would perform a recompletion in any given year.  Natural gas well recompletions performed 




without hydraulic fracturing were based only on 2008 well data from HPDI®.   




The number of completions and recompletions already controlling emissions in absence 




of a Federal regulation was estimated based on existing State regulations that require applicable 




control measures for completions and workovers in specific geographic locations. Based on this 




criterion, 15 percent of natural gas completions with hydraulic fracturing and 15 percent of 




existing natural gas workovers with hydraulic fracturing are estimated to be controlled by either 




flare or REC in absence of Federal regulations.  Completions and recompletions without 




hydraulic fracturing were assumed as having no controls in absence of a Federal regulation. 




Following these procedures leads to an estimate of 9,313 completions of new wells and 12,050 




recompletions of existing wells that will require either a REC under the proposed NSPS in 2015.   




It should be noted that natural gas prices are stochastic and, historically, there have been 




periods where prices have increased or decreased rapidly.  These price changes would be 




expected to affect adoption of emission reduction technologies in absence of regulation, 




particularly control measures such as RECs that capture emission significantly over short periods 




of time. 




Third, for well completion requirements, annualized costs are set equal to capital costs.  




We chose to equate the capital and annualized cost because the completion requirements 




(combustion and RECs) are essentially one-shot events; the emissions controls are applied over 




the course of a well completion, which will typically range over a few days to a couple of weeks.  




After this relatively short period of time, there is no continuing control requirement, unless the 




well is again completed at a later date, sometimes years later.  We reasoned that the absence of a 




continuing requirement makes it appropriate to equate capital and annualized costs.  




Fourth, for annualized cost, we present two figures, the annualized costs with revenues 




from additional natural gas and condensate recovery and annualized costs without additional 




revenues this product recovery.  Several emission controls for the NSPS capture VOC emissions 
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that otherwise would be vented to the atmosphere.  Since methane is co-emitted with VOCs, a 




large proportion of the averted methane emissions can be directed into natural gas production 




streams and sold.  When including the additional natural gas recovery in the cost analysis, we 




assume that producers are paid $4 per thousand cubic feet (Mcf) for the recovered gas at the 




wellhead.  RECs also capture saleable condensates that would otherwise be lost to the 




environment.  The engineering analysis assumes a REC will capture 34 barrels of condensate per 




REC and that the value of this condensate is $70/barrel.  




The assumed price for natural gas is within the range of variation of wellhead prices for 




the 2010-11 period.  The $4/Mcf is below the 2015 EIA-forecasted wellhead price, $4.22/Mcf in 




2008 dollars.  The $4/Mcf payment rate does not reflect any taxes or tax credits that might apply 




to producers implementing the control technologies.  As natural gas prices can increase or 




decrease rapidly, the estimated engineering compliance costs can vary when revenue from 




additional natural gas recovery is included.  There is also geographic variability in wellhead 




prices, which can also influence estimated engineering costs.  A $1/Mcf change in the wellhead 




price causes a change in estimated engineering compliance costs of about $180 million in 2008 




dollars.   




As will be seen in subsequent analysis, the estimate of revenues from additional product 




recovery is critical to the economic impact analysis.  However, before discussing this assumption 




in more depth, it is important to further develop the engineering estimates to contextualize the 




discussion and to provide insight into why, if it is profitable to capture natural gas emissions that 




are otherwise vented, producers may not already be doing so. 




Table 3-3 presents the estimated nationwide compliance costs, emissions reductions, and 




VOC reduction cost-effectiveness broken down by emissions sources and points for those 




sources and points evaluated in the NSPS analysis.  The reporting and recordkeeping costs for 




the proposed NSPS Option 2 are estimated at $18,805,398 and are included in Table 3-3.  




Because of time constraints, we were unable to estimate reporting and recordkeeping costs 




customized for Options 1 and 3; for these options, we use the same $18,805,398 for reporting 




and recordkeeping costs for these options.   




As can be seen from Table 3-3 controls associated with well completions and 




recompletions of hydraulically fractured wells provide the largest potential for emissions 















3-14 




reductions from evaluated emissions sources and points, as well as present the most significant 




compliance costs if revenue from additional natural gas recovery is not included.  Emissions 




reductions from conventional natural gas wells and crude oil wells are clearly not as significant 




as the potential from hydraulically fractured wells, as was discussed in Section 3.2.1.1. 




Several evaluated emissions sources and points are estimated to have net financial 




savings when including the revenue from additional natural gas recovery.  These sources form 




the core of the three NSPS options evaluated in this RIA.  Table 3-4 presents the estimated 




engineering costs, emissions reductions, and VOC reduction cost-effectiveness for the three 




NSPS options evaluated in the RIA.  The resulting total national annualized cost impact of the 




proposed NSPS rule (Option 2) is estimated at $740 million per year without considering 




revenues from additional natural gas recovery.  Annual costs for the proposed NSPS are 




estimated at -$45 million when revenue from additional natural gas recovery is included.  All 




figures are in 2008 dollars.  
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Table 3-2 Summary of Capital and Annualized Costs per Unit for NSPS Emissions 
Points 




Sources/Emissions Point 
Projected No. of 
Affected Units 




  Per Unit Annualized Cost (2008$) 




Capital Costs 
(2008$) 




Without 
Revenues from 




Additional 
Product 
Recovery 




With  
Revenues from 




Additional 
Product 
Recovery 




Well Completions     
Hydraulically Fractured Gas Wells 
that Meet Criteria for REC 9,313 $33,237 $33,237 -$2,173 
Hydraulically Fractured Gas Wells 
that Do Not Meet Criteria for REC 
(Completion Combustion) 446 $3,523 $3,523 $3,523 




Conventional Gas Wells 7,694 $3,523 $3,523 $3,523 




Oil Wells 12,193 $3,523 $3,523 $3,523 




Well Recompletions     




Hydraulically Fractured Gas Wells 
(existing wells) 12,050 $33,237 $33,237 -$2,173 




Conventional Gas Wells 42,342 $3,523 $3,523 $3,523 




Oil Wells 39,375 $3,523 $3,523 $3,523 




Equipment Leaks     




Well Pads 4,774 $68,970 $23,413 $21,871 




Gathering and Boosting Stations 275 $239,494 $57,063 $51,174 




Processing Plants 29 $7,522 $45,160 $33,884 




Transmission Compressor Stations 107 $96,542 $25,350 $25,350 




Reciprocating Compressors     




Well Pads 6,000 $6,480 $3,701 $3,664 




Gathering/Boosting Stations 210 $5,346 $2,456 $870 




Processing Plants 209 $4,050 $2,090 -$2,227 




Transmission Compressor Stations 20 $5,346 $2,456 $2,456 




Underground Storage Facilities 4 $7,290 $3,349 $3,349 




Centrifugal Compressors     




Processing Plants 16 $75,000 $10,678 -$123,730 




Transmission Compressor Stations 14 $75,000 $10,678 -$77,622 




Pneumatic Controllers -     




 Oil and Gas Production 13,632 $165 $23 -$1,519 




 Natural Gas Trans. and Storage 67 $165 $23 $23 




Storage Vessels     




High Throughput 304 $65,243 $14,528 $13,946 




Low Throughput 17,086 $65,243 $14,528 $13,946 
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Table 3-3 Estimated Nationwide Compliance Costs, Emissions Reductions, and VOC Reduction Cost-Effectiveness by 
Emissions Sources and Points, NSPS, 2015 




Source/Emissions Point Emissions Control 




Nationwide Annualized Costs 
(2008$) 




Nationwide Emissions 
Reductions (tons/year) 




VOC Emissions Reduction 
Cost-Effectiveness 




(2008$/ton)  
Without 




Addl. 
Revenues  




With Addl. 
Revenues VOC Methane HAP 




Without 
Addl. 




Revenues  
With Addl. 
Revenues 




Well Completions (New Wells)         
Hydraulically Fractured Gas Wells REC $309,553,517 -$20,235,748 204,134 1,399,139 14,831 $1,516 -$99 
Hydraulically Fractured Gas Wells Combustion $1,571,188 $1,571,188 9,801 67,178 712 $160 $160 
Conventional Gas Wells Combustion $27,104,761 $27,104,761 857 5,875 62 $31,619 $31,619 
Oil Wells Combustion $42,954,036 $42,954,036 83 88 0 $520,580 $520,580 
Well Recompletions (Existing Wells)         
Hydraulically Fractured Gas Wells (existing 
wells) REC $400,508,928 -$26,181,572 264,115 1,810,245 19,189 $1,516 -$99 
Conventional Gas Wells Combustion $149,164,257 $149,164,257 316 2,165 23 $472,227 $472,227 
Oil Wells Combustion $138,711,979 $138,711,979 44 47 0 $3,134,431 $3,134,431 
Equipment Leaks         
Well Pads NSPS Subpart VV $111,773,662 $104,412,154 10,646 38,287 401 $10,499 $9,808 
Gathering and Boosting Stations NSPS Subpart VV $15,692,325 $14,072,850 2,340 8,415 88 $6,705 $6,013 
Processing Plants NSPS Subpart VVa $1,309,650 $982,648 392 1,411 15 $3,343 $2,508 
Transmission Compressor Stations NSPS Subpart VV $2,712,450 $2,712,450 261 9,427 8 $10,389 $10,389 
Reciprocating Compressors         




Well Pads 
Annual Monitoring/ 
Maintenance (AMM) $22,204,209 $21,984,763 263 947 10 $84,379 $83,545 




Gathering/Boosting Stations AMM $515,764 $182,597 400 1,437 15 $1,291 $457 
Processing Plants AMM $436,806 -$465,354 1,082 3,892 41 $404 -$430 
Transmission Compressor Stations AMM $47,892 $47,892 12 423 0 $4,093 $4,093 




Underground Storage Facilities AMM $13,396 $13,396 2 87 0 $5,542 $5,542 
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Table 3-3 (continued) Estimated Nationwide Compliance Costs, Emissions Reductions, and VOC Reduction Cost-
Effectiveness by Emissions Sources and Points, NSPS, 2015 




Source/Emissions Point Emissions Control 




Nationwide Annualized Costs 
(2008$) 




Nationwide Emissions 
Reductions (tons/year) 




VOC Emissions Reduction 
Cost-Effectiveness 




(2008$/ton)  
Without 




Addl. 
Revenues  




With Addl. 
Revenues VOC Methane HAP 




Without 
Addl. 




Revenues  
With Addl. 
Revenues 




         
Centrifugal Compressors         




Processing Plants 
Dry Seals/Route to 
Process or Control $170,853 -$1,979,687 288 3,183 10 $593 -$6,874 




Transmission Compressor Stations 
Dry Seals/Route to 
Process or Control $149,496 -$1,086,704 43 1,546 1 $3,495 -$25,405 




Pneumatic Controllers -         




 Oil and Gas Production 
Low Bleed/Route to 
Process $320,071 -$20,699,918 25,210 90,685 952 $13 -$821 




 Natural Gas Trans. and Storage 
Low Bleed/Route to 
Process $1,539 $1,539 6 212 0 $262 $262 




Storage Vessels         
High Throughput 95% control $4,411,587 $4,234,856 29,654 6,490 876 $149 $143 




Low Throughput 95% control $248,225,012 $238,280,976 6,838 1,497 202 $36,298 $34,844 
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Table 3-4 Estimated Engineering Compliance Costs, NSPS (2008$) 




  Option 1 
Option 2 




(Proposed) Option 3 




Capital Costs $337,803,930 $738,530,998 $1,143,984,622 




Annualized Costs    
   Without Revenues from Additional Natural  
        Gas Product Recovery 




$336,163,858 $737,982,436 $868,160,873 




With Revenues from Additional Natural Gas 
        Product Recovery 




-$19,496,449 -$44,695,374 $76,502,080 




    




VOC Reductions (tons per year) 270,695 535,201 548,449 




Methane Reduction (tons per year) 1,574,498 3,386,154 3,442,283 




HAP Reductions (tons per year) 17,442 36,645 37,142 




    




VOC Reduction Cost-Effectiveness ($/ton 
without additional product revenues) 




$1,241.86 $1,378.89 $1,582.94 




VOC Reduction Cost-Effectiveness ($/ton 
with additional product revenues) 




-$72.02 -$83.51 $139.49 




 
Note: the VOC reduction cost-effectiveness estimate assumes there is no benefit to reducing methane and HAP, 




which is not the case.  We however present the per ton costs of reducing the single pollutant for illustrative 
purposes.  As product prices can increase or decrease rapidly, the estimated engineering compliance costs can 
vary when revenue from additional product recovery is included.  There is also geographic variability in 
wellhead prices, which can also influence estimated engineering costs.  A $1/Mcf change in the wellhead price 
causes a change in estimated engineering compliance costs of about $180 million in 2008 dollars.  The cost 
estimates for each regulatory option also include reporting and recordkeeping costs of $18,805,398. 




 




 As mentioned earlier, the single difference between Option 1 and the proposed Option 2 




is the inclusion of RECs for recompletions of existing wells in Option 2.  The implication of this 




inclusion in Option 2 is clear in Table 3-4, as the estimated engineering compliance costs without 




additional product revenue more than double and VOC emissions reductions also more than 




double.  Meanwhile, the addition of equipment leaks standards in Option 3 increases engineering 




costs more than $400 million dollars in 2008 dollars, but only marginally increase estimates of 




emissions reductions of VOCs, methane, and HAPS. 




As the price assumption is very influential on estimated impacts, we performed a simple 




sensitivity analysis of the influence of the assumed wellhead price paid to natural gas producers 




on the overall engineering costs estimate of the proposed NSPS.  Figure 3-1 plots the annualized 




costs after revenues from natural gas product recovery have been incorporated (in millions of 




2008 dollars) as a function of the assumed price of natural gas paid to producers at the wellhead 
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for the recovered natural gas (represented by the sloped, dotted line).  The vertical solid lines in 




the figure represent the natural gas price assumed in the RIA ($4.00/Mcf) for 2015 and the 2015 




forecast by EIA in the 2011 Annual Energy Outlook ($4.22/Mcf) in 2008 dollars. 




 




Figure 3-1 Sensitivity Analysis of Proposed NSPS Annualized Costs after Revenues 
from Additional Product Recovery are Included 




As shown in Table 3-4, at the assumed $4/Mcf, the annualized costs are estimated at -$45 




million.  At $4.22/Mcf, the price forecast reported in the 2011 Annual Energy Outlook, the 




annualized costs are estimated at about -$90 million, which would approximately double the 




estimate of net cost savings of the proposed NSPS.  As indicated by this difference, EPA has 




chosen a relatively conservative assumption (leading to an estimate of few savings and higher net 




costs) for the engineering costs analysis.  The natural gas price at which the proposed NSPS 




breaks-even is around $3.77/Mcf.  As mentioned earlier, a $1/Mcf change in the wellhead natural 




gas price leads to about a $180 million change in the annualized engineering costs of the 




proposed NSPS.  Consequently, annualized engineering costs estimates would increase to about 




$140 million under a $3/Mcf price or decrease to about -$230 million under a $5/Mcf price.   
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It is additionally helpful to put the quantity of natural gas and condensate potentially 




recovered in the context of domestic production levels.  To do so, it is necessary to make two 




adjustments.  First, not all emissions reductions can be directed into production streams to be 




ultimately consumed by final consumers.  Several controls require combustion of the natural gas 




rather than capture and direction into product streams.  After adjusting estimates of national 




emissions reductions in Table 3-3 for these combustion-type controls, Options 1, 2, and 3 are 




estimated to capture about 83, 183, and 185 bcf of natural gas and 317,000, 726,000, and 




726,000 barrels of condensate, respectively.  For control options that are expected to recover 




natural gas products.  Estimates of unit-level and nation-level product recovery are presented in 




Section 3 of the RIA.  Note that completion-related requirements for new and existing wells 




generate all the condensate recovery for all NSPS regulatory options.  For natural gas recovery, 




RECs contribute 77 bcf (92 percent) for Option 1, 176 bcf (97 percent) for Option 2, and 176 bcf 




(95 percent) for Option 3.  
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Table 3-5 Estimates of Control Unit-level and National Level Natural Gas and Condensate Recovery, NSPS Options, 2015  




        Projected 
No. of 




Affected 
Units 




Unit-level Product Recovery Total Product Recovery 




Source/ Emissions Points Emissions Control 
NSPS 




Option 




Natural Gas 
Savings 




(Mcf/unit) 
Condensate 
(bbl/unit) 




Natural Gas 
Savings (Mcf) 




Condensate 
(bbl) 




Well Completions 
       




 
Hydraulically Fractured Gas Wells REC 1, 2, 3 9,313 8,258  34  76,905,813  316,657  




 
Hydraulically Fractured Gas Wells Combustion 1, 2, 3 446 0  0  0  0  




 
Hydraulically Fractured Gas Wells 
(existing wells) 




REC 2, 3 12,050 8,258  34  99,502,875  409,700  




Equipment Leaks        
 




Well Pads NSPS Subpart VV 3 4,774 386  0  1,840,377  0  




 
Gathering and Boosting Stations NSPS Subpart VV 3 275 1,472  0  404,869  0  




 
Processing Plants NSPS Subpart VVa 2, 3 29 2,819  0  81,750  0  




Reciprocating Compressors        
 




Gathering/Boosting Stations AMM 1, 2, 3 210 397  0  83,370  0  




 
Processing Plants AMM 1, 2, 3 375 1,079  0  404,677  0  




 
Trans. Compressor Stations AMM 1, 2, 3 199 1,122  0  223,374  0  




 
Underground Storage Facilities AMM 1, 2, 3 9 1,130  0  9,609  0  




Centrifugal Compressors        




 
Processing Plants 




Dry Seals/Route to Process 
or Ctrl 




1, 2, 3 16 11,527  0  184,435  0  




 
Trans. Compressor Stations 




Dry Seals/Route to Process 
or Ctrl 




1, 2, 3 14 5,716  0  80,018  0  




Pneumatic Controllers -        




 
Oil and Gas Production 




Low Bleed/Route to 
Process 




1, 2, 3 13,632 386  0  5,254,997  0  




 
Natural Gas Trans. and Storage 




Low Bleed/Route to 
Process 




1, 2, 3 67 0  0  0  0  




 
Processing Plants Instrument Air 1, 2, 3 15 871.0 0  13,064  0  




Storage Vessels        
 




High Throughput 95% control 1, 2, 3 304 146  0  44,189  0  
Option 1 Total (Mcf) 




     
83,203,546 316,657 




Option 2 Total (Mcf) 
     




182,788,172  726,357  
Option 3 Total (Mcf)           185,033,417  726,357  
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A second adjustment to the natural gas quantities is necessary to account for 




nonhydrocarbon gases removed and gas that reinjected to repressurize wells, vented or flared, or 




consumed in production processes.  Generally, wellhead production is metered at or near the 




wellhead and payments to producers are based on these metered values.  In most cases, the 




natural gas is minimally processed at the meter and still contains impurities or co-products that 




must be processed out of the natural gas at processing plants.  This means that the engineering 




cost estimates of revenues from additional natural gas recovery arising from controls 




implemented at the wellhead include payment for the impurities, such as the VOC and HAP 




content of the unprocessed natural gas.  According to EIA, in 2009 the gross withdrawal of 




natural gas totaled 26,013 bcf, but 20,580 bcf was ultimately considered dry production (these 




figures exclude EIA estimates of flared and vented natural gas).  Using these numbers, we apply 




a factor of 0.79 (20,580 bcf divided by 26,013 bcf) to the adjusted sums in the previous 




paragraph to estimate the volume of gas that is captured by controls that may ultimately by 




consumed by final consumers. 




 After making these adjustments, we estimate that Option 1 will potentially recover 




approximately 66 bcf, proposed Option 2 will potentially recover about 145 bcf, and Option 3 




will potentially recover 146 bcf of natural gas that will ultimately be consumed by natural gas 




consumers.7  EIA forecasts that the domestic dry natural gas production in 2015 will be 20,080 




bcf.  Consequently, Option 1, proposed Option 2, and Option 3 may recover production 




representing about 0.29 percent, 0.64 percent and 0.65 percent of domestic dry natural gas 




production predicted in 2015, respectively.  These estimates, however, do not account for 




adjustments producers might make, once compliance costs and potential revenues from 




additional natural gas recovery factor into economic decisionmaking.  Also, as discussed in the 




previous paragraph, these estimates do not include the nonhydrocarbon gases removed, natural 




gas reinjected to repressurize wells, and natural gas consumed in production processes, and 




therefore will be lower than the estimates of the gross natural gas captured by implementing 




controls. 




                                                 
7 To convert U.S. short tons of methane to a cubic foot measure, we use the conversion factor of 48.04 Mcf per U.S. 




short ton. 
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Clearly, this discussion raises the question as to why, if emissions can be reduced 




profitably using environmental controls, more producers are not adopting the controls in their 




own economic self-interest.  This question is made clear when examining simple estimates of the 




rate of return to installing emissions controls that, using the engineering compliance costs 




estimates, the estimates of natural gas product recovery, and assumed product prices (Table 3-6).  




The rates of return presented in are for evaluated controls where estimated revenues from 




additional product recovery exceed the costs.  The rate of return is calculated using the simple 




formula: product recovery, and assumed product prices (Table 3-6).  The rates of return 




presented in are for evaluated controls where estimated revenues from additional product 




recovery exceed the costs.  The rate of return is calculated using the simple formula: 




estimated revenues
rateof return 1 100




estimated costs
 = − × 
 




. 




Table 3-6 Simple Rate of Return Estimate for NSPS Control Options 




Emission Point Control Option Rate of Return 




New Completions of Hydraulically Fractured Wells  
Reduced Emissions 
Completions 6.5% 




Re-completions of Existing Hydraulically Fractured Wells  
Reduced Emissions 
Completions 6.5% 




Reciprocating Compressors  (Processing Plants) 




Replace Packing Every 3 
Years of Operation 208.3% 




Centrifugal Compressors (Processing Plants) Convert to Dry Seals 1158.7% 




Centrifugal Compressors (Transmission Compressor 
Stations) 




Convert to Dry Seals 
726.9% 




Pneumatic Controllers (Oil and Gas Production ) Low Bleed 6467.3% 




Overall Proposed NSPS Low Bleed 6.1% 
Note: The table presents only control options  where estimated revenues from natural gas product recovery exceeds 
estimated annualized engineering costs 




Recall from Table 2-23 in the Industry Profile, that EIA estimates an industry-level rate 




of return on investments for various segments of the oil and natural gas industry.  While the 




numbers varies greatly over time because of industry and economic factors, EIA estimates a 10.7 




percent rate of return on investments for oil and natural gas production in 2008. While this 




amount is higher than the 6.5 percent rate estimated for RECs, it is significantly lower than the 




rate of returns estimated for other controls anticipated to have net savings. 




Assuming financially rational producers, standard economic theory suggests that all oil 




and natural gas firms would incorporate all cost-effective improvements, which they are aware 















3-24 




of, without government intervention.  The cost analysis of this draft RIA nevertheless is based on 




the observation that emission reductions that appear to be profitable in our analysis have not 




been generally adopted.  One possible explanation may be the difference between the average 




profit margin garnered by productive capital and the environmental capital where the primary 




motivation for installing environmental capital would be to mitigate the emission of pollutants 




and confer social benefits as discussed in Chapter 4.   




Another explanation for why there appear to be negative cost control technologies that 




are not generally adopted is imperfect information.  If emissions from the oil and natural gas 




sector are not well understood, firms may underestimate the potential financial returns to 




capturing emissions.  Quantifying emissions is difficult and has been done in relatively few 




studies.  Recently, however, advances in infrared imagery have made it possible to affordably 




visualize, if not quantify, methane emissions from any source using a handheld camera.  This 




infrared camera has increased awareness within industry and among environmental groups and 




the public at large about the large number of emissions sources and possible scale of emissions 




from oil and natural gas production activities.  Since, as discussed in the TSD chapter referenced 




above, 15 percent of new natural gas well completions with hydraulic fracturing and 15 percent 




of existing natural gas well recompletions with hydraulic fracturing are estimated to be 




controlled by either flare or REC in the baseline, it is unlikely that a lack of information will be a 




significant reason for these emission points to not be addressed in the absence of Federal 




regulation in 2015.  However, for other emission points, a lack of information, or the cost 




associated with doing a feasibility study of potential emission capture technologies, may 




continue to prevent firms from adopting these improvements in the absence of regulation. 




Another explanation is the cost associated with irreversibility associated with 




implementing these environmental controls are not reflected in the engineering cost estimates 




above.  Due to the high volatility of natural gas prices, it is important to recognize the value of 




flexibility taken away from firms when requiring them to install and use a particular emissions 




capture technology.  If a firm has not adopted the technology on its own, then a regulation 




mandating its use means the firm loses the option to postpone investment in the technology in 




order to pursue alternative investments today, and the option to suspend use of the technology if 




it becomes unprofitable in the future.  Therefore, the full cost of the regulation to the firm is the 
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engineering cost and the lost option value minus the revenues from the sale of the additional 




recovered product.  In the absence of quantitative estimates of this option value for each 




emission point affected by the NSPS and NESHAP improvements, the costs presented in this 




RIA may underestimate the full costs faced by the affected firms.  With these caveats in mind, 




EPA believes it is analytically appropriate to analyze costs and economic impacts costs presented 




in Table 3-2 and Table 3-3 using the additional product recovery and associated revenues.   




3.2.2.2 NESHAP Sources 




 




As discussed in Section 3.2.1.2, EPA examined three emissions points as part of its 




analysis for the proposed NESHAP amendments.  Unlike the controls for the proposed NSPS, 




the controls evaluated under the proposed NESHAP amendments do not direct significant 




quantities of natural gas that would otherwise be flared or vented into the production stream.  




Table 3-7 shows the projected number of controls required, estimated unit-level capital and 




annualized costs, and estimated total annualized costs.  The table also shows estimated emissions 




reductions for HAPs, VOCs, and methane, as well as a cost-effectiveness estimate for HAP 




reduction, based upon engineering (not social) costs. 
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Table 3-7 Summary of Estimated Capital and Annual Costs, Emissions Reductions, 
and HAP Reduction Cost-Effectiveness for Proposed NESHAP Amendments 




Source/Emissions 
Point 




Projected 
No. of 




Controls 
Required 




      
Emission Reductions 




(tons per year)   




Capital 
Costs/ 
Unit 




(2008$) 




Annualized 
Cost/Unit 
(2008$) 




Total 
Annualized 




Cost 
(2008$) HAP VOC Methane 




HAP 
Reduction 




Cost-
Effectiveness 
(2008$/ton) 




Production - Small 
Glycol Dehydrators  115 65,793 30,409 3,497,001 548 893 324 6,377 
Transmission -  
Small Glycol 
Dehydrators  19 19,537 19,000 361,000 243 475 172 1,483 




Storage Vessels 674 65,243 14,528 9,791,872 589 7,812 4,364 16,618 
Reporting and 
Recordkeeping --- 196 2,933 2,369,755 --- --- --- --- 




Total 808     16,019,871 1,381 9,243 4,859 10,576 
Note: Totals may not sum due to independent rounding. 
 




Under the Proposed NESHAP Amendments, about 800 controls will be required, costing a 




total of $16.0 million (Table 3-7).  We include reporting and recordkeeping costs as a unique line 




item showing these costs for the entire set of proposed amendments.  These controls will reduce 




HAP emissions by about 1,400 tons, VOC emissions by about 9,200 tons, and methane by about 




4,859 tons.  The cost-per-ton to reduce HAP emissions is estimated at about $11,000 per ton. All 




figures are in 2008 dollars. 
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4 BENEFITS OF EMISSIONS REDUCTIONS 




4.1 Introduction 




The proposed Oil and Natural Gas NSPS and NESHAP amendments are expected to 




result in significant reductions in existing emissions and prevent new emissions from expansions 




of the industry.  While we expect that these avoided emissions will result in improvements in air 




quality and reduce health effects associated with exposure to HAPs, ozone, and fine particulate 




matter (PM2.5), we have determined that quantification of those health benefits cannot be 




accomplished for this rule in a defensible way.  This is not to imply that there are no health 




benefits of the rules; rather, it is a reflection of the difficulties in modeling the direct and indirect 




impacts of the reductions in emissions for this industrial sector with the data currently available.  




For the proposed NSPS, the HAP and climate benefits can be considered “co-benefits”, and for 




the proposed NESHAP amendments, the ozone and PM2.5 health benefits and climate benefits 




can be considered “co-benefits”.  These co-benefits occur because the control technologies used 




to reduce VOC emissions also reduce emissions of HAPs and methane. 




The proposed NSPS is anticipated to prevent 37,000 tons of HAPs, 540,000 tons of 




VOCs, and 3.4 million tons of methane from new sources, while the proposed NESHAP 




amendments is anticipated reduce 1,400 tons of HAPs, 9,200 tons of VOCs, and 4,900 tons of 




methane from existing sources.  The specific control technologies for the proposed NSPS is also 




anticipated to have minor secondary disbenefits, including an increase of 990,000 tons of CO2, 




510 tons of NOx, 2,800 tons of CO, 7.6 tons of PM, and 1,000 tons of THC, and proposed 




NESHAP is anticipated to have minor secondary disbenefits, including an increase of 5,500 tons 




of CO2, 2.9 tons of NOx, 16 tons of CO, and 6.0 tons of THC.  Both rules would have additional 




emission changes associated with the energy system impacts.  The net CO2-equivalent emission 




reductions are 62 million metric tons for the proposed NSPS and 93 thousand metric tons for the 




proposed NESHAP.  As described in the subsequent sections, these pollutants are associated 




with substantial health effects, welfare effects, and climate effects.  With the data available, we 




are not able to provide a credible benefits estimates for any of these pollutants for these rules, 




due to the differences in the locations of oil and natural gas emission points relative to existing 




information, and the highly localized nature of air quality responses associated with HAP and 




VOC reductions.  In addition, we do not yet have interagency agreed upon valuation estimates 
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for greenhouse gases other than CO2 that could be used to value the climate co-benefits 




associated with avoiding methane emissions.  Instead, we provide a qualitative assessment of the 




benefits and co-benefits as well as a break-even analysis in Chapter 6 of this RIA.  A break-even 




analysis answers the question, “What would the benefits need to be for the benefits to exceed the 




costs.” While a break-even approach is not equivalent to a benefits analysis, we feel the results 




are illustrative, particularly in the context of previous benefit per ton estimates. 




4.2 Direct Emission Reductions from the Oil and Natural Gas Rules 




As described in Section 2 of this RIA, oil and natural gas operations in the U.S. include a 




variety of emission points for VOCs and HAPs including wells, processing plants, compressor 




stations, storage equipment, and transmission and distribution lines.  These emission points are 




located throughout much of the country with significant concentrations in particular regions.  For 




example, wells and processing plants are largely concentrated in the South Central, Midwest, and 




Southern California regions of the U.S., whereas gas compression stations are located all over 




the country.  Distribution lines to customers are frequently located within areas of high 




population density.   




In implementing these rules, emission controls may lead to reductions in ambient PM2.5 




and ozone below the National Ambient Air Quality Standards (NAAQS) in some areas and assist 




other areas with attaining the NAAQS. Due to the high degree of variability in the 




responsiveness of ozone and PM2.5 formation to VOC emission reductions, we are unable to 




determine how these rules might affect attainment status without air quality modeling data.8  




Because the NAAQS RIAs also calculate ozone and PM benefits, there are important differences 




worth noting in the design and analytical objectives of each RIA. The NAAQS RIAs illustrate 




the potential costs and benefits of attaining a new air quality standard nationwide based on an 




array of emission control strategies for different sources. In short, NAAQS RIAs hypothesize, 




but do not predict, the control strategies that States may choose to enact when implementing a 




NAAQS. The setting of a NAAQS does not directly result in costs or benefits, and as such, the 




NAAQS RIAs are merely illustrative and are not intended to be added to the costs and benefits 




of other regulations that result in specific costs of control and emission reductions. However, 




                                                 
8 The responsiveness of ozone and PM2.5 formation is discussed in greater detail in sections 4.4.1 and 4.5.1 of this 




RIA.   
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some costs and benefits estimated in this RIA account for the same air quality improvements as 




estimated in an illustrative NAAQS RIA.  




By contrast, the emission reductions for this rule are from a specific class of well-




characterized sources. In general, EPA is more confident in the magnitude and location of the 




emission reductions for these rules. It is important to note that emission reductions anticipated 




from these rules do not result in emission increases elsewhere (other than potential energy 




disbenefits). Emission reductions achieved under these and other promulgated rules will 




ultimately be reflected in the baseline of future NAAQS analyses, which would reduce the 




incremental costs and benefits associated with attaining the NAAQS. EPA remains forward 




looking towards the next iteration of the 5-year review cycle for the NAAQS, and as a result 




does not issue updated RIAs for existing NAAQS that retroactively update the baseline for 




NAAQS implementation. For more information on the relationship between the NAAQS and 




rules such as analyzed here, please see Section 1.2.4 of the SO2 NAAQS RIA (U.S. EPA, 




2010d).  Table 4-1 shows the direct emission reductions anticipated for these rules by option.  It 




is important to note that these benefits accrue at different spatial scales.  HAP emission 




reductions reduce exposure to carcinogens and other toxic pollutants primarily near the emission 




source.  Reducing VOC emissions would reduce precursors to secondary formation of PM2.5 and 




ozone, which reduces exposure to these pollutants on a regional scale.  Climate effects associated 




with long-lived greenhouse gases like methane are primarily at a global scale, but methane is 




also a precursor to ozone, a short-lived climate forcer that exhibits spatial and temporal 




variability.   




 
Table 4-1 Direct Emission Reductions Associated with Options for the Oil and Natural 
Gas NSPS and NESHAP amendments in 2015 (short tons per year)  




Pollutant 
NESHAP 




Amendments 
NSPS 




Option 1 




NSPS 




Option 2 (Proposed) 




NSPS 




Option 3 




HAPs 1,381 17,442 36,645 37,142 




VOCs 9,243 270,695 535,201 548,449 




Methane 4,859 1,574,498 3,386,154 3,442,283 















 




4-4 




 




4.3 Secondary Impacts Analysis for Oil and Gas Rules 




The control techniques to avert leaks and vents of VOCs and HAPs are associated with 




several types of secondary impacts, which may partially offset the direct benefits of this rule.  In 




this RIA, we refer to the secondary impacts associated with the specific control techniques as 




“producer-side” impacts.9  For example, by combusting VOCs and HAPs, combustion increases 




emissions of carbon monoxide, NOx, particulate matter and other pollutants.  In addition to 




“producer-side” impacts, these control techniques would also allow additional natural gas 




recovery, which would contribute to additional combustion of the recovered natural gas and 




ultimately a shift in the national fuel mix.  We refer to the secondary impacts associated with the 




combustion of the recovered natural gas as “consumer-side” secondary impacts.  We provide a 




conceptual diagram of both categories of secondary impacts in Figure 4-1. 




                                                 
9 In previous RIAs, we have also referred to these impacts as energy disbenefits. 
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Figure 4-1 Conceptual Diagram of Secondary Impacts from Oil and Gas NSPS and 
NESHAP Amendments 
 




Table 4-2  shows the estimated secondary impacts for the selected option for the 




“producer-side” impacts.  Relative to the direct emission reductions anticipated from these rules, 




the magnitude of these secondary air pollutant impacts is small.  Because the geographic 




distribution of these emissions from the oil and gas sector is not consistent with emissions 




modeled in Fann, Fulcher, and Hubbell (2009), we are unable to monetize the PM2.5 disbenefits 




associated with the producer-side secondary impacts.  In addition, it is not appropriate to 




monetize the disbenefits associated with the increased CO2 emissions without monetizing the 




averted methane emissions because the overall global warming potential (GWP) is actually 
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lower.  Through the combustion process, methane emissions are converted to CO2 emissions, 




which have 21 times less global warming potential compared to methane (IPCC, 2007).10   




Table 4-2 Secondary Air Pollutant Impacts Associated with Control Techniques by 
Emissions Category (“Producer-Side”) (tons per year) 




Emissions Category CO2 NOx PM CO THC 




Completions of New Wells (NSPS) 587,991 302 5 1,644 622 




Recompletions of Existing Wells (NSPS) 398,341 205 - 1,114 422 




Pneumatic Controllers (NSPS) 22 1.0 2.6 - - 




Storage Vessels (NSPS) 856 0.5 0.0 2.4 0.9 




Total NSPS 987,210 508 7.6 2,760 1,045 




Total NESHAP (Storage Vessels) 5,543 2.9 0.1 16 6 




 
For the “consumer-side” impacts associated with the NSPS, we modeled the impact of 




the regulatory options on the national fuel mix and associated CO2-equivalent emissions (Table 




4-3).11  We provide the modeled results of the “consumer-side” CO2-equivalent emissions in 




Table 7-12Error! Reference source not found.   




The modeled results indicate that through a slight shift in the national fuel mix, the CO2-




equivalent emissions across the energy sector would increase by 1.6 million metric tons for the 




proposed NSPS option in 2015.  This is in addition to the other secondary impacts and directly 




avoided emissions, for a total 62 million metric tons of CO2-equivalent emissions averted as 




shown in Table 4-4.  Due to time limitations under the court-ordered schedule, we did not 




estimate the other emissions (e.g., NOx, PM, SOx) associated with the additional national gas 




consumption or the change in the national fuel mix.   




                                                 
10 This issue is discussed in more detail in Section 4.7 of this RIA. 
11 A full discussion of the energy modeling is available in Section 7 of this RIA.   
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Table 4-3 Modeled Changes in Energy-related CO2-equivalent Emissions by Fuel Type 
for the Proposed Oil and Gas NSPS in 2015 (million metric tons) ("Consumer-Side")1 




Fuel Type 
NSPS Option 1 (million 
metric tons change in 




CO2-e) 




NSPS Option 2 (million metric 
tons change in CO2-e) 




(Proposed) 




NSPS Option 3 (million 
metric tons change in 




CO2-e) 




Petroleum -0.51 -0.14 -0.18 




Natural Gas 2.63 1.35 1.03 




Coal -3.04 0.36 0.42 




Other 0.00 0.00 0.00 




Total modeled Change 
in CO2-e  Emissions 




-0.92 1.57 1.27 




1 These estimates reflect the modeled change in CO2-e emissions using NEMS shown in Table 7-12. Totals may not 
sum due to independent rounding. 
 
 
 
Table 4-4 Total Change in CO2-equivalent Emissions including Secondary Impacts for 
the Proposed Oil and Gas NSPS in 2015 (million metric tons) 




Emissions Source 
NSPS 




Option 1  
NSPS Option 2 




(Proposed) 
NSPS 




Option 3 
NESHAP 




Amendments 




Averted CO2-e Emissions from New Sources1 -30.00 -64.51 -65.58 -0.09 




Additional CO2-e Emissions from Combustion and 
Supplemental Energy (Producer-side)2 




0.90 0.90 0.90 0.01 




Total Modeled Change in Energy-related CO2-e  
Emissions (Consumer-side)3 




-0.92 1.57 1.27 -- 




Total Change in CO2-e Emissions after 
Adjustment for Secondary Impacts 




-30.02 -62.04 -63.41 -0.09 




1 This estimate reflects the GWP of the avoided methane emissions from new sources shown in Table 4-1 and has 
been converted from short tons to metric tons. 




2 This estimate represents the secondary producer-side impacts associated with additional CO2 emissions from 
combustion and from additional electricity requirements shown in Table 4-2 and has been converted from short tons 
to metric tons. We use the producer-side secondary impacts associated with the proposed NSPS option as a 
surrogate for the impacts of the other options. 




3This estimate reflects the modeled change in the energy–related consumer-side impacts shown in Table 4-3.  




Totals may not sum due to independent rounding. 




 




Based on these analyses, the net impact of both the direct and secondary impacts of these 




rules would be an improvement in ambient air quality, which would reduce exposure to various 




harmful pollutants, improve visibility impairment, reduce vegetation damage, and reduce 




potency of greenhouse gas emissions.  Table 4-5 provides a summary of the direct and secondary 




emissions changes for each option. 
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Table 4-5 Summary of Emissions Changes for the Proposed Oil and Gas NSPS and 
NESHAP in 2015 (short tons per year) 




  Pollutant 
NSPS Option 




1  
NSPS Option 2 




(Proposed) 
NSPS Option 




3 
NESHAP 




Change in Direct Emissions 




VOC -270,000 -540,000 -550,000 -9,200 




Methane -1,600,000 -3,400,000 -3,400,000 -4,900 




HAP  -17,000 -37,000 -37,000 -1,400 




Change in Secondary 
Emissions (Producer-Side) 1 




CO2 990,000 990,000 990,000 5,500 




NOx 510 510 510 2.9 




PM 7.6 7.6 7.6 0.1 




CO 2,800 2,800 2,800 16 




THC 1,000 1,000 1,000 6.0 




Change in Secondary 
Emissions (Consumer-Side)  




CO2-e -1,000,000 1,700,000 1,400,000 N/A 




Net Change in CO2-equivalent 
Emissions  




CO2-e -33,000,000 -68,000,000 -70,000,000 -96,000 




1 We use the producer-side secondary impacts associated with the proposed option as a surrogate for the impacts of 
the other options. Totals may not sum due to independent rounding. 




 




4.4 Hazardous Air Pollutant (HAP) Benefits 




Even though emissions of air toxics from all sources in the U.S. declined by approximately 




42 percent since 1990, the 2005 National-Scale Air Toxics Assessment (NATA) predicts that 




most Americans are exposed to ambient concentrations of air toxics at levels that have the 




potential to cause adverse health effects (U.S. EPA, 2011d).12  The levels of air toxics to which 




people are exposed vary depending on where people live and work and the kinds of activities in 




which they engage.  In order to identify and prioritize air toxics, emission source types and 




locations that are of greatest potential concern, U.S. EPA conducts the NATA. 13  The most 




recent NATA was conducted for calendar year 2005 and was released in March 2011.  NATA 




includes four steps: 




                                                 
12 The 2005 NATA is available on the Internet at http://www.epa.gov/ttn/atw/nata2005/. 
13 The NATA modeling framework has a number of limitations that prevent its use as the sole basis for setting 




regulatory standards.  These limitations and uncertainties are discussed on the 2005 NATA website.  Even so, 
this modeling framework is very useful in identifying air toxic pollutants and sources of greatest concern, setting 
regulatory priorities, and informing the decision making process.  U.S. EPA.  (2011) 2005 National-Scale Air 
Toxics Assessment.  http://www.epa.gov/ttn/atw/nata2005/ 
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1) Compiling a national emissions inventory of air toxics emissions from outdoor sources 




2) Estimating ambient and exposure concentrations of air toxics across the United States 




3) Estimating population exposures across the United States 




4) Characterizing potential public health risk due to inhalation of air toxics including both 




cancer and noncancer effects 




Based on the 2005 NATA, EPA estimates that about 5 percent of census tracts 




nationwide have increased cancer risks greater than 100 in a million.  The average national 




cancer risk is about 50 in a million.  Nationwide, the key pollutants that contribute most to the 




overall cancer risks are formaldehyde and benzene. 14,15  Secondary formation (e.g., formaldehyde 




forming from other emitted pollutants) was the largest contributor to cancer risks, while 




stationary, mobile and background sources contribute almost equal portions of the remaining 




cancer risk. 




Noncancer health effects can result from chronic,16 subchronic,17 or acute18 inhalation 




exposures to air toxics, and include neurological, cardiovascular, liver, kidney, and respiratory 




effects as well as effects on the immune and reproductive systems.  According to the 2005 




NATA, about three-fourths of the U.S. population was exposed to an average chronic 




concentration of air toxics that has the potential for adverse noncancer respiratory health effects. 




Results from the 2005 NATA indicate that acrolein is the primary driver for noncancer 




respiratory risk.   




                                                 
14 Details on EPA’s approach to characterization of cancer risks and uncertainties associated with the 2005 NATA 




risk estimates can be found at http://www.epa.gov/ttn/atw/nata1999/riskbg.html#Z2. 
15 Details about the overall confidence of certainty ranking of the individual pieces of NATA assessments including 




both quantitative (e.g., model-to-monitor ratios) and qualitative (e.g., quality of data, review of emission 
inventories) judgments can be found at http://www.epa.gov/ttn/atw/nata/roy/page16.html. 




16 Chronic exposure is defined in the glossary of the Integrated Risk Information (IRIS) database 
(http://www.epa.gov/iris) as repeated exposure by the oral, dermal, or inhalation route for more than 
approximately 10% of the life span in humans (more than approximately 90 days to 2 years in typically used 
laboratory animal species). 




17 Defined in the IRIS database as repeated exposure by the oral, dermal, or inhalation route for more than 30 days, 
up to approximately 10% of the life span in humans (more than 30 days up to approximately 90 days in typically 
used laboratory animal species). 




18 Defined in the IRIS database as exposure by the oral, dermal, or inhalation route for 24 hours or less. 
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Figure 4-2 and Figure 4-3 depict the estimated census tract-level carcinogenic risk and 




noncancer respiratory hazard from the assessment.  It is important to note that large reductions in 




HAP emissions may not necessarily translate into significant reductions in health risk because 




toxicity varies by pollutant, and exposures may or may not exceed levels of concern.  For 




example, acetaldehyde mass emissions are more than double acrolein emissions on a national 




basis, according to EPA’s 2005 National Emissions Inventory (NEI).  However, the Integrated 




Risk Information System (IRIS) reference concentration (RfC) for acrolein is considerably lower 




than that for acetaldehyde, suggesting that acrolein could be potentially more toxic than 




acetaldehyde. 19  Thus, it is important to account for the toxicity and exposure, as well as the mass 




of the targeted emissions.  




 
Figure 4-2 Estimated Chronic Census Tract Carcinogenic Risk from HAP exposure 




from outdoor sources (2005 NATA) 




 
  
                                                 
19 Details on the derivation of  IRIS values and available supporting documentation for individual chemicals (as well 




as chemical values comparisons) can be found at http://cfpub.epa.gov/ncea/iris/compare.cfm. 
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Figure 4-3 Estimated Chronic Census Tract Noncancer (Respiratory) Risk from HAP 




exposure from outdoor sources (2005 NATA) 




 




Due to methodology and data limitations, we were unable to estimate the benefits 




associated with the hazardous air pollutants that would be reduced as a result of these rules.. In a 




few previous analyses of the benefits of reductions in HAPs, EPA has quantified the benefits of 




potential reductions in the incidences of cancer and non-cancer risk (e.g., U.S. EPA, 1995). In 




those analyses, EPA relied on unit risk factors (URF) developed through risk assessment 




procedures.20 These URFs are designed to be conservative, and as such, are more likely to 




represent the high end of the distribution of risk rather than a best or most likely estimate of risk. 




As the purpose of a benefit analysis is to describe the benefits most likely to occur from a 




reduction in pollution, use of high-end, conservative risk estimates would overestimate the 




                                                 
20The unit risk factor is a quantitative estimate of the carcinogenic potency of a pollutant, often expressed as the 




probability of contracting cancer from a 70-year lifetime continuous exposure to a concentration of one µg/m3 of 
a pollutant. 
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benefits of the regulation. While we used high-end risk estimates in past analyses, advice from 




the EPA’s Science Advisory Board (SAB) recommended that we avoid using high-end estimates 




in benefit analyses (U.S. EPA-SAB, 2002). Since this time, EPA has continued to develop better 




methods for analyzing the benefits of reductions in HAPs. 




As part of the second prospective analysis of the benefits and costs of the Clean Air Act 




(U.S. EPA, 2011a), EPA conducted a case study analysis of the health effects associated with 




reducing exposure to benzene in Houston from implementation of the Clean Air Act (IEc, 2009). 




While reviewing the draft report, EPA’s Advisory Council on Clean Air Compliance Analysis 




concluded that “the challenges for assessing progress in health improvement as a result of 




reductions in emissions of hazardous air pollutants (HAPs) are daunting...due to a lack of 




exposure-response functions, uncertainties in emissions inventories and background levels, the 




difficulty of extrapolating risk estimates to low doses and the challenges of tracking health 




progress for diseases, such as cancer, that have long latency periods” (U.S. EPA-SAB, 2008). 




In 2009, EPA convened a workshop to address the inherent complexities, limitations, and 




uncertainties in current methods to quantify the benefits of reducing HAPs. Recommendations 




from this workshop included identifying research priorities, focusing on susceptible and 




vulnerable populations, and improving dose-response relationships (Gwinn et al., 2011).  




In summary, monetization of the benefits of reductions in cancer incidences requires 




several important inputs, including central estimates of cancer risks, estimates of exposure to 




carcinogenic HAPs, and estimates of the value of an avoided case of cancer (fatal and non-fatal). 




Due to methodology and data limitations, we did not attempt to monetize the health benefits of 




reductions in HAPs in this analysis. Instead, we provide a qualitative analysis of the health 




effects associated with the HAPs anticipated to be reduced by these rules and we summarize the 




results of the residual risk assessment for the Risk and Technology Review (RTR).  EPA remains 




committed to improving methods for estimating HAP benefits by continuing to explore 




additional concepts of benefits, including changes in the distribution of risk.  




Available emissions data show that several different HAPs are emitted from oil and 




natural gas operations, either from equipment leaks, processing, compressing, transmission and 




distribution, or storage tanks.  Emissions of eight HAPs make up a large percentage the total 
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HAP emissions by mass from the oil and gas sector: toluene, hexane, benzene, xylenes (mixed), 




ethylene glycol, methanol, ethyl benzene, and 2,2,4-trimethylpentane (U.S. EPA, 2011a).  In the 




subsequent sections, we describe the health effects associated with the main HAPs of concern 




from the oil and natural gas sector: benzene, toluene,  carbonyl sulfide, ethyl benzene, mixed 




xylenes, and n-hexane.  These rules combined are anticipated to avoid or reduce 58,000 tons of 




HAPs per year.  With the data available, it was not possible to estimate the tons of each 




individual HAP that would be reduced.   




EPA conducted a residual risk assessment for the NESHAP rule (U.S. EPA, 2011c).  The 




results for oil and gas production indicate that maximum lifetime individual cancer risks could be 




30 in-a-million for existing sources before and after controls with a cancer incidence of 0.02 




before and after controls.  For existing natural gas transmission and storage, the maximum 




individual cancer risk decreases from 90-in-a-million before controls to 20-in-a-million after 




controls with a cancer incidence that decreases from 0.001 before controls to 0.0002 after 




controls.  Benzene is the primary cancer risk driver.  The results also indicate that significant 




noncancer impacts from existing sources are unlikely, especially after controls.  EPA did not 




conduct a risk assessment for new sources affected by the NSPS.  However, it is important to 




note that the magnitude of the HAP emissions avoided by new sources with the NSPS are more 




than an order of magnitude higher than the HAP emissions reduced from existing sources with 




the NESHAP. 




4.4.1 Benzene 




The EPA’s IRIS database lists benzene as a known human carcinogen (causing leukemia) 




by all routes of exposure, and concludes that exposure is associated with additional health 




effects, including genetic changes in both humans and animals and increased proliferation of 




bone marrow cells in mice.21,22,23  EPA states in its IRIS database that data indicate a causal 




                                                 
21  U.S. Environmental Protection Agency (U.S. EPA). 2000. Integrated Risk Information System File for Benzene.  




Research and Development, National Center for Environmental Assessment, Washington, DC.  This material is 
available electronically at: http://www.epa.gov/iris/subst/0276.htm. 




22 International Agency for Research on Cancer, IARC monographs on the evaluation of carcinogenic risk of 
chemicals to humans, Volume 29, Some industrial chemicals and dyestuffs, International Agency for Research 
on Cancer, World Health Organization, Lyon, France, p. 345-389, 1982.  




23 Irons, R.D.; Stillman, W.S.; Colagiovanni, D.B.; Henry, V.A. (1992) Synergistic action of the benzene metabolite 
hydroquinone on myelopoietic stimulating activity of granulocyte/macrophage colony-stimulating factor in vitro, 
Proc. Natl. Acad. Sci. 89:3691-3695. 
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relationship between benzene exposure and acute lymphocytic leukemia and suggest a 




relationship between benzene exposure and chronic non-lymphocytic leukemia and chronic 




lymphocytic leukemia.  The International Agency for Research on Carcinogens (IARC) has 




determined that benzene is a human carcinogen and the U.S. Department of Health and Human 




Services (DHHS) has characterized benzene as a known human carcinogen.24,25  A number of 




adverse noncancer health effects including blood disorders, such as preleukemia and aplastic 




anemia, have also been associated with long-term exposure to benzene.26,27   The most sensitive 




noncancer effect observed in humans, based on current data, is the depression of the absolute 




lymphocyte count in blood.28,29   In addition, recent work, including studies sponsored by the 




Health Effects Institute (HEI), provides evidence that biochemical responses are occurring at 




lower levels of benzene exposure than previously known.30,31,32,33   EPA’s IRIS program has not 




yet evaluated these new data. 




                                                 
24 International Agency for Research on Cancer (IARC).  1987. Monographs on the evaluation of carcinogenic risk 




of chemicals to humans, Volume 29, Supplement 7, Some industrial chemicals and dyestuffs, World Health 
Organization, Lyon, France. 




25 U.S. Department of Health and Human Services National Toxicology Program 11th Report on Carcinogens 
available at: http://ntp.niehs.nih.gov/go/16183. 




26 Aksoy, M.  (1989).  Hematotoxicity and carcinogenicity of benzene.  Environ. Health Perspect.  82: 193-197. 
27 Goldstein, B.D.  (1988).  Benzene toxicity.  Occupational medicine.  State of the Art Reviews.  3: 541-554.  
28 Rothman, N., G.L. Li, M. Dosemeci, W.E. Bechtold, G.E. Marti, Y.Z. Wang, M. Linet, L.Q. Xi, W. Lu, M.T. 




Smith, N. Titenko-Holland, L.P. Zhang, W. Blot, S.N. Yin, and R.B. Hayes (1996) Hematotoxicity among 
Chinese workers heavily exposed to benzene. Am. J. Ind. Med. 29: 236-246. 




29 U.S. Environmental Protection Agency (U.S. EPA). 2000. Integrated Risk Information System File for Benzene 
(Noncancer Effects).  Research and Development, National Center for Environmental Assessment, Washington, 
DC.  This material is available electronically at: http://www.epa.gov/iris/subst/0276.htm. 




30 Qu, O.; Shore, R.; Li, G.; Jin, X.; Chen, C.L.; Cohen, B.; Melikian, A.; Eastmond, D.; Rappaport, S.; Li, H.; Rupa, 
D.; Suramaya, R.;  Songnian, W.;  Huifant,  Y.;  Meng, M.;  Winnik, M.; Kwok, E.; Li, Y.; Mu, R.; Xu, B.; 
Zhang, X.; Li, K. (2003).  HEI Report 115, Validation & Evaluation of Biomarkers in Workers Exposed to 
Benzene in China.   




31 Qu, Q., R. Shore, G. Li, X. Jin, L.C. Chen, B. Cohen, et al. (2002).  Hematological changes among Chinese 
workers with a broad range of benzene exposures.  Am. J. Industr. Med. 42: 275-285. 




32 Lan, Qing, Zhang, L., Li, G., Vermeulen, R., et al. (2004).  Hematotoxically in Workers Exposed to Low Levels 
of Benzene.  Science 306: 1774-1776. 




33 Turtletaub, K.W. and Mani, C.  (2003). Benzene metabolism in rodents at doses relevant to human exposure from 
Urban Air.  Research Reports Health Effect Inst. Report No.113. 
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4.4.2 Toluene34 




Under the 2005 Guidelines for Carcinogen Risk Assessment, there is inadequate 




information to assess the carcinogenic potential of toluene because studies of humans chronically 




exposed to toluene are inconclusive, toluene was not carcinogenic in adequate inhalation cancer 




bioassays of rats and mice exposed for life, and increased incidences of mammary cancer and 




leukemia were reported in a lifetime rat oral bioassay. 




The central nervous system (CNS) is the primary target for toluene toxicity in both 




humans and animals for acute and chronic exposures.  CNS dysfunction (which is often 




reversible) and narcosis have been frequently observed in humans acutely exposed to low or 




moderate levels of toluene by inhalation: symptoms include fatigue, sleepiness, headaches, and 




nausea.  Central nervous system depression has been reported to occur in chronic abusers 




exposed to high levels of toluene.  Symptoms include ataxia, tremors, cerebral atrophy, 




nystagmus (involuntary eye movements), and impaired speech, hearing, and vision.  Chronic 




inhalation exposure of humans to toluene also causes irritation of the upper respiratory tract, eye 




irritation, dizziness, headaches, and difficulty with sleep. 




Human studies have also reported developmental effects, such as CNS dysfunction, 




attention deficits, and minor craniofacial and limb anomalies, in the children of women who 




abused toluene during pregnancy.  A substantial database examining the effects of toluene in 




subchronic and chronic occupationally exposed humans exists.  The weight of evidence from 




these studies indicates neurological effects (i.e., impaired color vision, impaired hearing, 




decreased performance in neurobehavioral analysis, changes in motor and sensory nerve 




conduction velocity, headache, and dizziness) as the most sensitive endpoint. 




4.4.3 Carbonyl sulfide 




Limited information is available on the health effects of carbonyl sulfide.  Acute (short-




term) inhalation of high concentrations of carbonyl sulfide may cause narcotic effects and irritate 




                                                 
34 All health effects language for this section came from: U.S. EPA. 2005. “Full IRIS Summary for Toluene 




(CASRN 108-88-3)” Environmental Protection Agency, Integrated Risk Information System (IRIS), Office of 
Health and Environmental Assessment, Environmental Criteria and Assessment Office, Cincinnati, OH. 
Available on the Internet at <http://www.epa.gov/iris/subst/0118.htm>. 
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the eyes and skin in humans.35 No information is available on the chronic (long-term), 




reproductive, developmental, or carcinogenic effects of carbonyl sulfide in humans.  Carbonyl 




sulfide has not undergone a complete evaluation and determination under U.S. EPA's IRIS 




program for evidence of human carcinogenic potential.36 




4.4.4 Ethylbenzene 




Ethylbenzene is a major industrial chemical produced by alkylation of benzene. The pure 




chemical is used almost exclusively for styrene production.  It is also a constituent of crude 




petroleum and is found in gasoline and diesel fuels.  Acute (short-term) exposure to ethylbenzene 




in humans results in respiratory effects such as throat irritation and chest constriction, and 




irritation of the eyes, and neurological effects such as dizziness.  Chronic (long-term) exposure 




of humans to ethylbenzene may cause eye and lung irritation, with possible adverse effects on 




the blood.  Animal studies have reported effects on the blood, liver, and kidneys and endocrine 




system from chronic inhalation exposure to ethylbenzene.  No information is available on the 




developmental or reproductive effects of ethylbenzene in humans, but animal studies have 




reported developmental effects, including birth defects in animals exposed via inhalation.  




Studies in rodents reported increases in the percentage of animals with tumors of the nasal and 




oral cavities in male and female rats exposed to ethylbenzene via the oral route.37,38 The reports of 




these studies lacked detailed information on the incidence of specific tumors, statistical analysis, 




survival data, and information on historical controls, thus the results of these studies were 




considered inconclusive by the International Agency for Research on Cancer (IARC, 2000) and 




the National Toxicology Program (NTP).39,40  The NTP (1999) carried out a chronic inhalation 




                                                 
35 Hazardous Substances Data Bank (HSDB), online database). US National Library of Medicine, Toxicology Data 




Network, available online at http://toxnet.nlm.nih.gov/. Carbonyl health effects summary available at 
http://toxnet.nlm.nih.gov/cgi-bin/sis/search/r?dbs+hsdb:@term+@rn+@rel+463-58-1. 




36 U.S. Environmental Protection Agency (U.S. EPA). 2000. Integrated Risk Information System File for Carbonyl 
Sulfide.  Research and Development, National Center for Environmental Assessment, Washington, DC.  This 
material is available electronically at http://www.epa.gov/iris/subst/0617.htm. 




37 Maltoni C, Conti B, Giuliano C and Belpoggi F, 1985. Experimental studies on benzene carcinogenicity at the 
Bologna Institute of Oncology: Current results and ongoing research. Am J Ind Med 7:415-446. 




38 Maltoni C, Ciliberti A, Pinto C, Soffritti M, Belpoggi F and Menarini L, 1997. Results of long-term experimental 
carcinogenicity studies of the effects of gasoline, correlated fuels, and major gasoline aromatics on rats. Annals 
NY Acad Sci 837:15-52. 




39International Agency for Research on Cancer (IARC), 2000. Monographs on the Evaluation of Carcinogenic Risks 
to Humans. Some Industrial Chemicals. Vol. 77, p. 227-266. IARC, Lyon, France. 
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bioassay in mice and rats and found clear evidence of carcinogenic activity in male rats and some 




evidence in female rats, based on increased incidences of renal tubule adenoma or carcinoma in 




male rats and renal tubule adenoma in females. NTP (1999) also noted increases in the incidence 




of testicular adenoma in male rats. Increased incidences of lung alveolar/bronchiolar adenoma or 




carcinoma were observed in male mice and liver hepatocellular adenoma or carcinoma in female 




mice, which provided some evidence of carcinogenic activity in male and female mice (NTP, 




1999). IARC (2000) classified ethylbenzene as Group 2B, possibly carcinogenic to humans, 




based on the NTP studies. 




4.4.5 Mixed xylenes  




Short-term inhalation of mixed xylenes (a mixture of three closely-related compounds) in 




humans may cause irritation of the nose and throat, nausea, vomiting, gastric irritation, mild 




transient eye irritation, and neurological effects.41  Other reported effects include labored 




breathing, heart palpitation, impaired function of the lungs, and possible effects in the liver and 




kidneys.42  Long-term inhalation exposure to xylenes in humans has been associated with a 




number of effects in the nervous system including headaches, dizziness, fatigue, tremors, and 




impaired motor coordination.43 EPA has classified mixed xylenes in Category D, not classifiable 




with respect to human carcinogenicity. 




4.4.6 n-Hexane 




The studies available in both humans and animals indicate that the nervous system is the 




primary target of toxicity upon exposure of n-hexane via inhalation. There are no data in humans 




and very limited information in animals about the potential effects of n-hexane via the oral route.  




Acute (short-term) inhalation exposure of humans to high levels of hexane causes mild central 




                                                                                                                                                             
40 National Toxicology Program (NTP), 1999. Toxicology and Carcinogenesis Studies of Ethylbenzene (CAS No. 




100-41-4) in F344/N Rats and in B6C3F1 Mice (Inhalation Studies). Technical Report Series No. 466. NIH 
Publication No. 99-3956. U.S. Department of Health and Human Services, Public Health Service, National 
Institutes of Health. NTP, Research Triangle Park, NC. 




41 U.S. Environmental Protection Agency (U.S. EPA). 2003. Integrated Risk Information System File for Mixed 
Xylenes.  Research and Development, National Center for Environmental Assessment, Washington, DC.  This 
material is available electronically at http://www.epa.gov/iris/subst/0270.htm. 




42 Agency for Toxic Substances and Disease Registry (ATSDR), 2007. The Toxicological Profile for xylene is 
available electronically at http://www.atsdr.cdc.gov/ToxProfiles/TP.asp?id=296&tid=53. 




43 Agency for Toxic Substances and Disease Registry (ATSDR), 2007. The Toxicological Profile for xylene is 
available electronically at http://www.atsdr.cdc.gov/ToxProfiles/TP.asp?id=296&tid=53. 
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nervous system effects, including dizziness, giddiness, slight nausea, and headache.  Chronic 




(long-term) exposure to hexane in air causes numbness in the extremities, muscular weakness, 




blurred vision, headache, and fatigue.  Inhalation studies in rodents have reported behavioral 




effects, neurophysiological changes and neuropathological effects upon inhalation exposure to n-




hexane.  Under the Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005), the database 




for n-hexane is considered inadequate to assess human carcinogenic potential, therefore the EPA 




has classified hexane in Group D, not classifiable as to human carcinogenicity.44 




4.4.7 Other Air Toxics 




In addition to the compounds described above, other toxic compounds might be affected 




by these rules, including hydrogen sulfide (H2S).  Information regarding the health effects of 




those compounds can be found in EPA’s IRIS database.45 




4.5 VOCs 




4.5.1 VOCs as a PM2.5 precursor 




This rulemaking would reduce emissions of VOCs, which are a precursor to PM2.5.  Most 




VOCs emitted are oxidized to carbon dioxide (CO2) rather than to PM, but a portion of VOC 




emission contributes to ambient PM2.5 levels as organic carbon aerosols (U.S. EPA, 2009a).  




Therefore, reducing these emissions would reduce PM2.5 formation, human exposure to PM2.5, 




and the incidence of PM2.5-related health effects.  However, we have not quantified the PM2.5-




related benefits in this analysis.  Analysis of organic carbon measurements suggest only a 




fraction of secondarily formed organic carbon aerosols are of anthropogenic origin.  The current 




state of the science of secondary organic carbon aerosol formation indicates that anthropogenic 




VOC contribution to secondary organic carbon aerosol is often lower than the biogenic (natural) 




contribution.  Given that a fraction of secondarily formed organic carbon aerosols is from 




anthropogenic VOC emissions and the extremely small amount of VOC emissions from this 




sector relative to the entire VOC inventory it is unlikely this sector has a large contribution to 




                                                 
44 U.S. EPA. 2005. Guidelines for Carcinogen Risk Assessment. EPA/630/P-03/001B.  Risk Assessment Forum, 




Washington, DC.  March. Available on the Internet at <http://www.epa.gov/ttn/atw/cancer_guidelines_final_3-
25-05.pdf>. 




45 U.S. EPA Integrated Risk Information System (IRIS) database is available at: www.epa.gov/iris 
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ambient secondary organic carbon aerosols.  Photochemical models typically estimate secondary 




organic carbon from anthropogenic VOC emissions to be less than 0.1 µg/m3.  




Due to time limitations under the court-ordered schedule, we were unable to perform air 




quality modeling for this rule.  Due to the high degree of variability in the responsiveness of 




PM2.5 formation to VOC emission reductions, we are unable to estimate the effect that reducing 




VOCs will have on ambient PM2.5 levels without air quality modeling.   




4.5.2 PM2.5 health effects and valuation 




Reducing VOC emissions would reduce PM2.5 formation, human exposure, and the 




incidence of PM2.5-related health effects.  Reducing exposure to PM2.5 is associated with 




significant human health benefits, including avoiding mortality and respiratory morbidity.  




Researchers have associated PM2.5- exposure with adverse health effects in numerous 




toxicological, clinical and epidemiological studies (U.S. EPA, 2009a).  When adequate data and 




resources are available, EPA generally quantifies several health effects associated with exposure 




to PM2.5 (e.g., U.S. EPA (2010c)).  These health effects include premature mortality for adults 




and infants, cardiovascular morbidity such as heart attacks, hospital admissions, and respiratory 




morbidity such as asthma attacks, acute and chronic bronchitis, hospital and ER visits, work loss 




days, restricted activity days, and respiratory symptoms.  Although EPA has not quantified these 




effects in previous benefits analyses, the scientific literature suggests that exposure to PM2.5 is 




also associated with adverse effects on birth weight, pre-term births, pulmonary function, other 




cardiovascular effects, and other respiratory effects (U.S. EPA, 2009a).   




EPA assumes that all fine particles, regardless of their chemical composition, are equally 




potent in causing premature mortality because the scientific evidence is not yet sufficient to 




allow differentiation of effect estimates by particle type (U.S. EPA, 2009a).  Based on our 




review of the current body of scientific literature, EPA estimates PM-related mortality without 




applying an assumed concentration threshold.  This decision is supported by the data, which are 




quite consistent in showing effects down to the lowest measured levels of PM2.5 in the underlying 




epidemiology studies.   
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Previous studies have estimated the monetized benefits-per-ton of reducing VOC 




emissions associated with effect that those emissions have on ambient PM2.5 levels and the health 




effects associated with PM2.5 exposure (Fann, Fulcher, and Hubbell, 2009).  Using the estimates 




in Fann, Fulcher, and Hubbell (2009), the monetized benefit-per-ton of reducing VOC emissions 




in nine urban areas of the U.S. ranges from $560 in Seattle, WA to $5,700 in San Joaquin, CA, 




with a national average of $2,400.  These estimates assume a 50 percent reduction in VOCs, the 




Laden et al. (2006) mortality function (based on the Harvard Six City Study, a large cohort 




epidemiology study in the Eastern U.S.), an analysis year of 2015, and a 3 percent discount rate.   




Based on the methodology from Fann, Fulcher, and Hubbell (2009), we converted their 




estimates to 2008$ and applied EPA’s current VSL estimate.46  After these adjustments, the range 




of values increases to $680 to $7,000 per ton of VOC reduced for Laden et al. (2006).  Using 




alternate assumptions regarding the relationship between PM2.5 exposure and premature mortality 




from empirical studies and supplied by experts (Pope et al., 2002; Laden et al., 2006; Roman et 




al., 2008), additional benefit-per-ton estimates are available from this dataset, as shown in Table 




4-6.  EPA generally presents a range of benefits estimates derived from Pope et al. (2002) to 




Laden et al. (2006) because they are both well-designed and peer reviewed studies, and EPA 




provides the benefit estimates derived from expert opinions in Roman et al. (2008) as a 




characterization of uncertainty.  In addition to the range of benefits based on epidemiology 




studies, this study also provided a range of benefits associated with reducing emissions in eight 




specific urban areas.  The range of VOC benefits that reflects the adjustments as well as the 




range of epidemiology studies and the range of the urban areas is $280 to $7,000 per ton of VOC 




reduced. 




While these ranges of benefit-per-ton estimates provide useful context for the break-even 




analysis, the geographic distribution of VOC emissions from the oil and gas sector are not 




consistent with emissions modeled in Fann, Fulcher, and Hubbell (2009).  In addition, the 




benefit-per-ton estimates for VOC emission reductions in that study are derived from total VOC 




emissions across all sectors.  Coupled with the larger uncertainties about the relationship 




                                                 
46 For more information regarding EPA’s current VSL estimate, please see Section 5.4.4.1 of the RIA for the 




proposed Federal Transport Rule (U.S. EPA, 2010a).  EPA continues to work to update its guidance on valuing 
mortality risk reductions.   
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between VOC emissions and PM2.5, these factors lead us to conclude that the available VOC 




benefit per ton estimates are not appropriate to calculate monetized benefits of these rules, even 




as a bounding exercise.   
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Table 4-6 Monetized Benefits-per-Ton Estimates for VOCs (2008$) 




Area 
Pope et 




al. 
Laden et 




al. 
Expert 




A 
Expert 




B 
Expert 




C 
Expert 




D 
Expert 




E 
Expert 




F 
Expert 




G 
Expert 




H 
Expert 




I 
Expert 




J 
Expert 




K 
Expert 




L 




Atlanta $620 $1,500 $1,600 $1,200 $1,200 $860 $2,000 $1,100 $730 $920 $1,200 $980 $250 $940 




Chicago $1,500 $3,800 $4,000 $3,100 $3,000 $2,200 $4,900 $2,800 $1,800 $2,300 $3,000 $2,500 $600 $2,400 




Dallas $300 $740 $780 $610 $590 $420 $960 $540 $360 $450 $590 $480 $120 $460 




Denver $720 $1,800 $1,800 $1,400 $1,400 $1,000 $2,300 $1,300 $850 $1,100 $1,400 $1,100 $280 $850 




NYC/ 
Philadelphia 




$2,100 $5,200 $5,500 $4,300 $4,200 $3,000 $6,900 $3,900 $2,500 $3,200 $4,200 $3,400 $830 $3,100 




Phoenix $1,000 $2,500 $2,600 $2,000 $2,000 $1,400 $3,300 $1,800 $1,200 $1,500 $2,000 $1,600 $400 $1,500 




Salt Lake $1,300 $3,100 $3,300 $2,600 $2,500 $1,800 $4,100 $2,300 $1,500 $1,900 $2,500 $2,100 $530 $2,000 




San Joaquin $2,900 $7,000 $7,400 $5,800 $5,600 $4,000 $9,100 $5,200 $3,400 $4,300 $5,600 $4,600 $1,300 $4,400 




Seattle $280 $680 $720 $530 $550 $390 $890 $500 $330 $420 $550 $450 $110 $330 




National average $1,200 $3,000 $3,200 $2,400 $2,400 $1,700 $3,900 $2,200 $1,400 $1,800 $2,400 $1,900 $490 $1,800 




 




* These estimates assume a 50 percent reduction in VOC emissions, an analysis year of 2015, and a 3 percent discount rate.  All estimates are rounded to two 
significant digits.  These estimates have been updated from Fann, Fulcher, and Hubbell (2009) to reflect a more recent currency year and EPA’s current VSL 
estimate.  Using a discount rate of 7 percent, the benefit-per-ton estimates would be approximately 9 percent lower.  Assuming a 75 percent reduction in VOC 
emissions would increase the benefit-per-ton estimates by approximately 4 percent to 52 percent.  Assuming a 25 percent reduction in VOC emissions would 
decrease the benefit-per-ton estimates by 5 percent to 52 percent.  EPA generally presents a range of benefits estimates derived from Pope et al. (2002) to 
Laden et al. (2006) and provides the benefits estimates derived from the expert functions from Roman et al. (2008) as a characterization of uncertainty. 
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4.5.3 Organic PM welfare effects 




According to the residual risk assessment for this sector (U.S. EPA, 2011a), persistent 




and bioaccumulative HAP reported as emissions from oil and gas operations include polycyclic 




organic matter (POM).  POM defines a broad class of compounds that includes the polycyclic 




aromatic hydrocarbon compounds (PAHs).  Several significant ecological effects are associated 




with deposition of organic particles, including persistent organic pollutants, and PAHs (U.S. 




EPA, 2009a).   




PAHs can accumulate in sediments and bioaccumulate in freshwater, flora, and fauna.  




The uptake of organics depends on the plant species, site of deposition, physical and chemical 




properties of the organic compound and prevailing environmental conditions (U.S. EPA, 2009a). 




PAHs can accumulate to high enough concentrations in some coastal environments to pose an 




environmental health threat that includes cancer in fish populations, toxicity to organisms living 




in the sediment and risks to those (e.g., migratory birds) that consume these organisms. 




Atmospheric deposition of particles is thought to be the major source of PAHs to the sediments 




of coastal areas of the U.S.  Deposition of PM to surfaces in urban settings increases the metal 




and organic component of storm water runoff.  This atmospherically-associated pollutant burden 




can then be toxic to aquatic biota.  The contribution of atmospherically deposited PAHs to 




aquatic food webs was demonstrated in high elevation mountain lakes with no other 




anthropogenic contaminant sources. 




The recently completed Western Airborne Contaminants Assessment Project (WACAP) 




is the most comprehensive database on contaminant transport and PM depositional effects on 




sensitive ecosystems in the Western U.S. (Landers et al., 2008).  In this project, the transport, 




fate, and ecological impacts of anthropogenic contaminants from atmospheric sources were 




assessed from 2002 to 2007 in seven ecosystem components (air, snow, water, sediment, lichen, 




conifer needles, and fish) in eight core national parks.  The study concluded that bioaccumulation 




of semi-volatile organic compounds occurred throughout park ecosystems, an elevational 




gradient in PM deposition exists with greater accumulation in higher altitude areas, and 




contaminants accumulate in proximity to individual agriculture and industry sources, which is 
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counter to the original working hypothesis that most of the contaminants would originate from 




Eastern Europe and Asia.   




4.5.4 Visibility Effects 




Reducing secondary formation of PM2.5 would improve visibility throughout the U.S. 




Fine particles with significant light-extinction efficiencies include sulfates, nitrates, organic 




carbon, elemental carbon, and soil (Sisler, 1996). Suspended particles and gases degrade 




visibility by scattering and absorbing light. Higher visibility impairment levels in the East are 




due to generally higher concentrations of fine particles, particularly sulfates, and higher average 




relative humidity levels.  Visibility has direct significance to people’s enjoyment of daily 




activities and their overall sense of wellbeing.  Good visibility increases the quality of life where 




individuals live and work, and where they engage in recreational activities. Previous analyses 




(U.S. EPA, 2006b; U.S. EPA, 2010c; U.S. EPA, 2011a) show that visibility benefits are a 




significant welfare benefit category.  Without air quality modeling, we are unable to estimate 




visibility related benefits, nor are we able to determine whether VOC emission reductions would 




be likely to have a significant impact on visibility in urban areas or Class I areas. 




4.6 VOCs as an Ozone Precursor 




This rulemaking would reduce emissions of VOCs, which are also precursors to 




secondary formation of ozone.  Ozone is not emitted directly into the air, but is created when its 




two primary components, volatile organic compounds (VOC) and oxides of nitrogen (NOx), 




combine in the presence of sunlight.  In urban areas, compounds representing all classes of 




VOCs and CO are important compounds for ozone formation, but biogenic VOCs emitted from 




vegetation tend to be more important compounds in non-urban vegetated areas (U.S. EPA, 




2006a).  Therefore, reducing these emissions would reduce ozone formation, human exposure to 




ozone, and the incidence of ozone-related health effects.  However, we have not quantified the 




ozone-related benefits in this analysis for several reasons.  First, previous rules have shown that 




the monetized benefits associated with reducing ozone exposure are generally smaller than PM-




related benefits, even when ozone is the pollutant targeted for control (U.S. EPA, 2010a).  




Second, the complex non-linear chemistry of ozone formation introduces uncertainty to the 




development and application of a benefit-per-ton estimate.  Third, the impact of reducing VOC 
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emissions is spatially heterogeneous depending on local air chemistry.  Urban areas with a high 




population concentration are often VOC-limited, which means that ozone is most effectively 




reduced by lowering VOCs.  Rural areas and downwind suburban areas are often NOx-limited, 




which means that ozone concentrations are most effectively reduced by lowering NOx 




emissions, rather than lowering emissions of VOCs.  Between these areas, ozone is relatively 




insensitive to marginal changes in both NOx and VOC.   




Due to time limitations under the court-ordered schedule, we were unable to perform air 




quality modeling for this rule.  Due to the high degree of variability in the responsiveness of 




ozone formation to VOC emission reductions, we are unable to estimate the effect that reducing 




VOCs will have on ambient ozone concentrations without air quality modeling.   




4.6.1 Ozone health effects and valuation 




Reducing ambient ozone concentrations is associated with significant human health 




benefits, including mortality and respiratory morbidity (U.S. EPA, 2010a).  Epidemiological 




researchers have associated ozone exposure with adverse health effects in numerous 




toxicological, clinical and epidemiological studies (U.S. EPA, 2006c).  When adequate data and 




resources are available, EPA generally quantifies several health effects associated with exposure 




to ozone (e.g., U.S. EPA, 2010a; U.S. EPA, 2011a).  These health effects include respiratory 




morbidity such as asthma attacks, hospital and emergency department visits, school loss days, as 




well as premature mortality. Although EPA has not quantified these effects in benefits analyses 




previously, the scientific literature is suggestive that exposure to ozone is also associated with 




chronic respiratory damage and premature aging of the lungs.   




In a recent EPA analysis, EPA estimated that reducing 15,000 tons of VOCs from 




industrial boilers resulted in $3.6 to $15 million of monetized benefits from reduced ozone 




exposure (U.S. EPA, 2011b).47  This implies a benefit-per-ton for ozone reductions of $240 to 




$1,000 per ton of VOCs reduced.  While these ranges of benefit-per-ton estimates provide useful 




context, the geographic distribution of VOC emissions from the oil and gas sector are not 




consistent with emissions modeled in the boiler analysis.  Therefore, we do not believe that those 




                                                 
47 While EPA has estimated the ozone benefits for many scenarios, most of these scenarios also reduce NOx 




emissions, which make it difficult to isolate the benefits attributable to VOC reductions.   
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estimates to provide useful estimates of the monetized benefits of these rules, even as a bounding 




exercise.   




4.6.2 Ozone vegetation effects 




Exposure to ozone has been associated with a wide array of vegetation and ecosystem 




effects in the published literature (U.S. EPA, 2006a).  Sensitivity to ozone is highly variable 




across species, with over 65 plan species identified as “ozone-sensitive”, many of which occur in 




state and national parks and forests.  These effects include those that damage or impair the 




intended use of the plant or ecosystem.  Such effects are considered adverse to the public welfare 




and can include reduced growth and/or biomass production in sensitive plant species, including 




forest trees, reduced crop yields, visible foliar injury, reduced plant vigor (e.g., increased 




susceptibility to harsh weather, disease, insect pest infestation, and competition), species 




composition shift, and changes in ecosystems and associated ecosystem services.   




4.6.3 Ozone climate effects 




Ozone is a well-known short-lived climate forcing (SLCF) greenhouse gas (GHG) (U.S. 




EPA, 2006a).  Stratospheric ozone (the upper ozone layer) is beneficial because it protects life on 




Earth from the sun’s harmful ultraviolet (UV) radiation.  In contrast, tropospheric ozone (ozone 




in the lower atmosphere) is a harmful air pollutant that adversely affects human health and the 




environment and contributes significantly to regional and global climate change.  Due to its short 




atmospheric lifetime, tropospheric ozone concentrations exhibit large spatial and temporal 




variability (U.S. EPA, 2009b). A recent United Nations Environment Programme (UNEP) study 




reports that the threefold increase in ground level ozone during the past 100 years makes it the 




third most important contributor to human contributed climate change behind CO2 and methane.  




This discernable influence of ground level ozone on climate leads to increases in global surface 




temperature and changes in hydrological cycles. This study provides the most comprehensive 




analysis to date of the benefits of measures to reduce SLCF gases including methane, ozone, and 




black carbon assessing the health, climate, and agricultural benefits of a suite of mitigation 




technologies. The report concludes that the climate is changing now, and these changes have the 




potential to “trigger abrupt transitions such as the release of carbon from thawing permafrost and 




biodiversity loss” (UNEP 2011).  While reducing long-lived GHGs such as CO2 is necessary to 
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protect against long-term climate change, reducing SLCF gases including ozone is beneficial and 




will slow the rate of climate change within the first half of this century (UNEP 2011). 




4.7 Methane (CH4) 




4.7.1 Methane as an ozone precursor 




This rulemaking would reduce emissions of methane, a long-lived GHG and also a 




precursor to ozone.  In remote areas, methane is a dominant precursor to tropospheric ozone 




formation (U.S. EPA, 2006a).  Unlike NOx and VOCs, which affect ozone concentrations 




regionally and at hourly time scales, methane emission reductions require several decades for the 




ozone response to be fully realized, given methane’s relatively long atmospheric lifetime (HTAP, 




2010).  Studies have shown that reducing methane can reduce global background ozone 




concentrations over several decades, which would benefit both urban and rural areas (West et al., 




2006).  Therefore, reducing these emissions would reduce ozone formation, human exposure to 




ozone, and the incidence of ozone-related health effects.  The health, welfare, and climate effects 




associated with ozone are described in the preceding sections.  Without air quality modeling, we 




are unable to estimate the effect that reducing methane will have on ozone concentrations at 




particular locations.  




4.7.2 Methane climate effects and valuation 




Methane is the principal component of natural gas.  Methane is also a potent greenhouse 




gas (GHG) that once emitted into the atmosphere absorbs terrestrial infrared radiation which 




contributes to increased global warming and continuing climate change.  Methane reacts in the 




atmosphere to form ozone and ozone also impacts global temperatures.  According to the 




Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report (2007), in 2004 




the cumulative changes in methane concentrations since preindustrial times contributed about 14 




percent to global warming due to anthropogenic GHG sources, making methane the second 




leading long-lived climate forcer after CO2 globally.  Methane, in addition to other GHG 




emissions, contributes to warming of the atmosphere which over time leads to increased air and 




ocean temperatures, changes in precipitation patterns, melting and thawing of global glaciers and 




ice, increasingly severe weather events, such as hurricanes of greater intensity, and sea level rise, 




among other impacts.     
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Processes in the oil and gas category emit significant amounts of methane. The Inventory 




of U.S. Greenhouse Gas Emissions and Sinks: 1990-2009 (published April 2011) estimates 2009 




methane emissions from Petroleum and Natural Gas Systems (not including petroleum refineries 




and petroleum transportation) to be 251.55 (MMtCO2-e).  In 2009, total methane emissions from 




the oil and gas industry represented nearly 40 percent of the total methane emissions from all 




sources and account for about 5 percent of all CO2-equivalent (CO2-e) emissions in the U.S., 




with natural gas systems being the single largest contributor to U.S. anthropogenic methane  




emissions (U.S. EPA, 2011b, Table ES-2).  It is important to note that the 2009 emissions 




estimates from well completions and recompletions exclude a significant number of wells 




completed in tight sand plays and the Marcellus Shale, due to availability of data when the 2009 




Inventory was developed.  The estimate in this proposal includes an adjustment for tight sand 




plays and the Marcellus Shale, and such an adjustment is also being considered as a planned 




improvement in next year's Inventory. This adjustment would increase the 2009 Inventory 




estimate by about 80 MMtCO2-e. The total methane emissions from Petroleum and Natural Gas 




Systems based on the 2009 Inventory, adjusted for tight sand plays and the Marcellus Shale, is 




approximately 330 MMtCO2-e. 




This rulemaking proposes emission control technologies and regulatory alternatives that 




will significantly decrease methane emissions from the oil and natural gas sector in the United 




States.  The regulatory alternative proposed for this rule is expected to reduce methane emissions 




annually by about 3.4 million short tons or approximately 65 million metric tons CO2-e.  These 




reductions represent about 26 percent of the GHG emissions for this sector reported in the 1990-




2009 U.S. GHG Inventory (251.55 MMTCO2-e).  This annual CO2-e reduction becomes about 




62 million metric tons when the secondary impacts associated with increased combustion and 




supplemental energy use on the producer side and CO2-e emissions from changes in 




consumption patterns previously discussed are considered.  However, it is important to note the 




emissions reductions are based upon predicted activities in 2015; EPA did not forecast sector-




level emissions to 2015 for this rulemaking.  The climate co-benefit from these reductions are 
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equivalent of taking approximately 11 million typical passenger cars off the road or eliminating 




electricity use from about 7 million typical homes each year.48   




EPA estimates the social benefits of regulatory actions that have a small or “marginal” 




impact on cumulative global CO2 emissions using the “social cost of carbon” (SCC).  The SCC 




is an estimate of the net present value of the flow of monetized damages from a one metric ton 




increase in CO2 emissions in a given year (or from the alternative perspective, the benefit to 




society of reducing CO2 emissions by one ton). The SCC includes (but is not limited to) climate 




damages due to changes in net agricultural productivity, human health, property damages from 




flood risk, and ecosystem services due to climate change. The SCC estimates currently used by 




the Agency were developed through an interagency process that included EPA and other 




executive branch entities, and concluded in February 2010. The Technical Support Document: 




Social Cost of Carbon for Regulatory Impact Analysis Under Executive Order 12866 for the 




final joint EPA/Department of Transportation Rulemaking to establish Light-Duty Vehicle 




Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards provides 




a complete discussion of the methods used to develop the SCC estimates (Interagency Working 




Group on Social Cost of Carbon, 2010).   




 To estimate global social benefits of reduced CO2 emissions, the interagency group 




selected four SCC values for use in regulatory analyses: $6, $25, $40, and $76 per metric ton of 




CO2 emissions in 2015, in 2008 dollars. The first three values are based on the average SCC 




estimated using three integrated assessment models (IAMs), at discount rates of 5.0, 3.0, and 2.5 




percent, respectively.  When valuing the impacts of climate change, IAMs couple economic and 




climate systems into a single model to capture important interactions between the components. 




SCCs estimated using different discount rates are included because the literature shows that the 




SCC is quite sensitive to assumptions about the discount rate, and because no consensus exists 




on the appropriate rate to use in an intergenerational context. The fourth value is the 95th 




percentile of the distribution of SCC estimates from all three models at a 3.0 percent discount 




rate. It is included to represent higher-than-expected damages from temperature change further 




out in the tails of the SCC distribution.  
                                                 
48 US Environmental Protection Agency.  Greenhouse Gas Equivalency Calculator available at: 




http://www.epa.gov/cleanenergy/energy-resources/calculator.html accessed 07/19/11. 
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Although there are relatively few region- or country-specific estimates of SCC in the 




literature, the results from one model suggest the ratio of domestic to global benefits of emission 




reductions varies with key parameter assumptions. For example, with a 2.5 or 3 percent discount 




rate, the U.S. benefit is about 7-10 percent of the global benefit, on average, across the scenarios 




analyzed. Alternatively, if the fraction of GDP lost due to climate change is assumed to be 




similar across countries, the domestic benefit would be proportional to the U.S. share of global 




GDP, which is currently about 23 percent. On the basis of this evidence, values from 7 to 23 




percent should be used to adjust the global SCC to calculate domestic effects.  It is recognized 




that these values are approximate, provisional, and highly speculative. There is no a priori reason 




why domestic benefits should be a constant fraction of net global damages over time. 




(Interagency Working Group on Social Cost of Carbon, 2010). 




The interagency group noted a number of limitations to the SCC analysis, including the 




incomplete way in which the integrated assessment models capture catastrophic and non-




catastrophic impacts, their incomplete treatment of adaptation and technological change, 




uncertainty in the extrapolation of damages to high temperatures, and assumptions regarding risk 




aversion. The limited amount of research linking climate impacts to economic damages makes 




estimating damages from climate change even more difficult.  The interagency group hopes that 




over time researchers and modelers will work to fill these gaps and that the SCC estimates used 




for regulatory analysis by the Federal government will continue to evolve with improvements in 




modeling. Additional details on these limitations are discussed in the SCC TSD.   




A significant limitation of the aforementioned interagency process particularly relevant to 




this rulemaking is that the social costs of non-CO2 GHG emissions were not estimated.  




Specifically, the interagency group did not directly estimate the social cost of non-CO2 GHGs 




using the three models.  Moreover, the group determined that it would not transform the CO2 




estimates into estimates for non-CO2 GHGs using global warming potentials (GWPs), which 




measure the ability of different gases to trap heat in the atmosphere (i.e., radiative forcing per 




unit of mass) over a particular timeframe relative to CO2.  One potential method for 




approximating the value of marginal non-CO2 GHG emission reductions is to convert the 




reductions to CO2-equivalents which may then be valued using the SCC.  Conversion to CO2-e is 
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typically done using the GWPs for the non-CO2 gas.  The GWP is an aggregate measure that 




approximates the additional energy trapped in the atmosphere over a given timeframe from a 




perturbation of a non-CO2 gas relative to CO2.  The time horizon most commonly used is 100 




years.  One potential problem with utilizing temporally aggregated statistics, such as the GWPs, 




is that the additional radiative forcing from the GHG perturbation is not constant over time and 




any differences in temporal dynamics between gases will be lost.  This is a potentially 




confounding issue given that the social cost of GHGs is based on a discounted stream of 




damages that are non-linear in temperature. For example, methane has an expected adjusted 




atmospheric lifetime of about 12 years and associated GWP of 21 (IPCC Second Assessment 




Report (SAR) 100-year GWP estimate).  Gases with a shorter lifetime, such as methane, have 




impacts that occur primarily in the near term and thus are not discounted as heavily as those 




caused by the longer-lived gases, while the GWP treats additional forcing the same independent 




of when it occurs in time.  Furthermore, the baseline temperature change is lower in the near 




term and therefore the additional warming from relatively short lived gases will have a lower 




marginal impact relative to longer lived gases that have an impact further out in the future when 




baseline warming is higher.  The GWP also relies on an arbitrary time horizon and constant 




concentration scenario.  Both of which are inconsistent with the assumptions used by the SCC 




interagency workgroup. Finally, impacts other than temperature change also vary across gases in 




ways that are not captured by GWP.  For instance, CO2 emissions, unlike methane will result in 




CO2 passive fertilization to plants.     




  In light of these limitations, and the significant contributions of non-CO2 emissions to 




climate change, further analysis is required to link non-CO2 emissions to economic impacts and 




to develop social cost estimates for methane specifically. Such work would feed into efforts to 




develop a monetized value of reductions in methane greenhouse gas emissions in assessing the 




co-benefits of this rulemaking.  As part of ongoing work to further improve the SCC estimates, 




the interagency group hopes to develop methods to value greenhouse gases other than CO2, such 




as methane, by the time SCC estimates for CO2 emissions are revised.   




 The EPA recognizes that the methane reductions proposed in this rule will provide 




significant economic climate co-benefits to society.  However, EPA finds itself in the position of 
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having no interagency accepted monetary values to place on these co-benefits.  The ‘GWP 




approach’ of converting methane to CO2-e using the GWP of methane, as previously described, 




is one approximation method for estimating the monetized value of the methane reductions 




anticipated from this rule.  This calculation uses the GWP of the non-CO2 gas to estimate CO2 




equivalents and then multiplies these CO2 equivalent emission reductions by the SCC to generate 




monetized estimates of the co-benefits.  If one makes these calculations for the proposed Option 




2 (including expected methane emission reductions from the NESHAP amendments and NSPS 




and considers secondary impacts) of the oil and gas rule, the 2015 co-benefits vary by discount 




rate and range from about $373 million to over $4.7 billion; the SCC at the 3 percent discount 




rate ($25 per metric ton) results in an estimate of $1.6 billion in 2015. These co-benefits equate 




to a range of approximately $110 to $1,400 per short ton of methane reduced depending upon the 




discount rate assumed with a per ton estimate of $480 at the 3 percent discount rate  




 As previously stated, these co-benefit estimates are not the same as would be derived 




using a directly computed social cost of methane (using the integrated assessment models 




employed to develop the SCC estimates) for a variety of reasons including the shorter 




atmospheric lifetime of methane relative to CO2 (about 12 years compared to CO2 whose 




concentrations in the atmosphere decay on timescales of decades to millennia).  The climate 




impacts also differ between the pollutants for reasons other than the radiative forcing profiles and 




atmospheric lifetimes of these gases.  Methane is a precursor to ozone and ozone is a short-lived 




climate forcer as previously discussed. This use of the SAR GWP to approximate benefits may 




underestimate the direct radiative forcing benefits of reduced ozone levels, and does not capture 




any secondary climate co-benefits involved with ozone-ecosystem interactions.  In addition, a 




recent NCEE working paper suggests that this quick ‘GWP approach’ to benefits estimation will 




likely understate the climate benefits of methane reductions in most cases (Marten and Newbold, 




2011).  This conclusion is reached using the 100 year GWP for methane of 25 as put forth in the 




IPCC Fourth Assessment Report as opposed to the lower value of 21 used in this analysis. Using 




the higher GWP estimate of 25 would increase these reported methane climate co-benefit 




estimates by about 19 percent.  Although the IPCC Fourth Assessment Report suggested a GWP 




of 25, EPA has used GWP of 21 consistent with the IPCC SAR to estimate the methane climate 




co-benefits for this oil and gas proposal.  The use of the SAR GWP values allows comparability 
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of data collected in this proposed rule to the national GHG inventory that EPA compiles annually 




to meet U.S. commitments to the United Nations Framework Convention on Climate Change 




(UNFCCC). To comply with international reporting standards under the UNFCCC, official 




emission estimates are to be reported by the U.S. and other countries using SAR GWP values. 




The UNFCCC reporting guidelines for national inventories were updated in 2002 but continue to 




require the use of GWPs from the SAR. The parties to the UNFCCC have also agreed to use 




GWPs based upon a 100-year time horizon although other time horizon values are available.  




The SAR GWP value for methane is also currently used to establish GHG reporting requirements 




as mandated by the GHG Reporting Rule (2010e) and is used by the EPA to determine Title V 




and Prevention of Significant Deterioration GHG permitting requirements as modified by the 




GHG Tailoring Rule (2010f). 




 EPA also undertook a literature search for estimates of the marginal social cost of 




methane.  A range of marginal social cost of methane benefit estimates are available in published 




literature (Fankhauser (1994), Kandlikar (1995), Hammitt et al. (1996), Tol et al. (2003), Tol, et 




al. (2006), Hope (2005) and Hope and Newberry (2006).  Most of these estimates are based upon 




modeling assumptions that are dated and inconsistent with the current SCC estimates.  Some of 




these studies focused on marginal methane reductions in the 1990s and early 2000s and report 




estimates for only the single year of interest specific to the study.  The assumptions underlying 




the social cost of methane estimates available in the literature differ from those agreed upon by 




the SCC interagency group and in many cases use older versions of the IAMs.  Without 




additional analysis, the methane climate benefit estimates available in the current literature are 




not acceptable to use to value the methane reductions proposed in this rulemaking. 




 Due to the uncertainties involved with ‘GWP approach’ estimates presented and  




estimates available in the literature, EPA chooses not to compare these co-benefit estimates to 




the costs of the rule for this proposal.  Rather, the EPA presents the ‘GWP approach’ climate co-




benefit estimates as an interim method to produce lower-bound estimates until the interagency 




group develops values for non-CO2 GHGs.  EPA requests comments from interested parties and 




the public about this interim approach specifically and more broadly about appropriate methods 




to monetize the climate co-benefits of methane reductions.  In particular, EPA seeks public 




comments to this proposed rulemaking regarding social cost of methane estimates that may be 
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used to value the co-benefits of methane emission reductions anticipated for the oil and gas 




industry from this rule.  Comments specific to whether GWP is an acceptable method for 




generating a placeholder value for the social cost of methane until interagency modeled estimates 




become available are welcome. Public comments may be provided in the official docket for this 




proposed rulemaking in accordance with the process outlined in the preamble for the rule.  These 




comments will be considered in developing the final rule for this rulemaking. 
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5 STATUTORY AND EXECUTIVE ORDER REVIEWS 




5.1 Executive Order 12866, Regulatory Planning and Review and Executive Order 




13563, Improving Regulation and Regulatory Review 




Under Executive Order 12866 (58 FR 51735, October 4, 1993), this action is an 




“economically significant regulatory action” because it is likely to have an annual effect on the 




economy of $100 million or more. Accordingly, the EPA submitted this action to OMB for 




review under Executive Orders 12866 and 13563 (76 FR 3821, January 21, 2011) and any 




changes made in response to OMB recommendations have been documented in the docket for 




this action. 




In addition, the EPA prepared a RIA of the potential costs and benefits associated with 




this action. The RIA available in the docket describes in detail the empirical basis for the EPA’s 




assumptions and characterizes the various sources of uncertainties affecting the estimates below. 




Table 5-1 shows the results of the cost and benefits analysis for these proposed rules.  
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Table 5-1 Summary of the Monetized Benefits, Costs, and Net Benefits for the 
Proposed Oil and Natural Gas NSPS and NESHAP Amendments in 2015 (millions of 
2008$)1 




  Proposed NSPS 
Proposed NESHAP 




Amendments 




Proposed NSPS and 
NESHAP Amendments 




Combined 




Total Monetized Benefits2 N/A N/A N/A 




Total Costs3 -$45 million $16 million -$29 million 




Net Benefits N/A N/A N/A 




Non-monetized Benefits 37,000 tons of HAPs  1,400 tons of HAPs 38,000 tons of HAPs 




 540,000 tons of VOCs 9,200 tons of VOCs  540,000 tons of VOCs 
 3.4 million tons of methane 4,900 tons of methane 3.4 million tons of methane 




 
Health effects of HAP 




exposure5 
Health effects of HAP 




exposure5 
Health effects of HAP 




exposure5 




 
Health effects of PM2.5 and 




ozone exposure 
Health effects of PM2.5 and 




ozone exposure 
Health effects of PM2.5 and 




ozone exposure 




 Visibility impairment Visibility impairment Visibility impairment 




 Vegetation effects Vegetation effects Vegetation effects 




  Climate effects5 Climate effects5 Climate effects5 
    
1 All estimates are for the implementation year (2015) and include estimated revenue from additional natural gas 
recovery as a result of the NSPS. 
 
2 While we expect that these avoided emissions will result in improvements in air quality and reductions in health 
effects associated with HAPs, ozone, and particulate matter (PM) as well as climate effects associated with methane, we 
have determined that quantification of those benefits and co-benefits cannot be accomplished for this rule in a 
defensible way.  This is not to imply that there are no benefits or co-benefits of the rules; rather, it is a reflection of the 
difficulties in modeling the direct and indirect impacts of the reductions in emissions for this industrial sector with the 
data currently available.  The specific control technologies for the proposed NSPS are anticipated to have minor 
secondary disbenefits, including an increase of 990,000 tons of CO2, 510 tons of NOx, 7.6 tons of PM, 2,800 tons of 
CO, and 1,000 tons of total hydrocarbons (THC) as well as emission reductions associated with the energy system 
impacts.  The net CO2-equivalent emission reductions are 62 million metric tons.   
 
3 The engineering compliance costs are annualized using a 7 percent discount rate.   
 
4 The negative cost for the NSPS Options 1 and 2 reflects the inclusion of revenues from additional natural gas and 
hydrocarbon condensate recovery that are estimated as a result of the proposed NSPS.  Possible explanations for why 
there appear to be negative cost control technologies are discussed in the engineering costs analysis section in the RIA.  
 
5 Reduced exposure to HAPs and climate effects are co-benefits. 
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5.2 Paperwork Reduction Act 




The information collection requirements in this proposed action have been submitted for 




approval to OMB under the PRA, 44 U.S.C. 3501, et seq. The ICR document prepared by the 




EPA has been assigned EPA ICR Numbers 1716.07 (40 CFR part 60, subpart OOOO), 1788.10 




(40 CFR part 63, subpart HH), 1789.07 (40 CFR part 63, subpart HHH), and 1086.10 (40 CFR 




part 60, subparts KKK and subpart LLL). 




The information to be collected for the proposed NSPS and the proposed NESHAP 




amendments are based on notification, recordkeeping, and reporting requirements in the 




NESHAP General Provisions (40 CFR part 63, subpart A), which are mandatory for all operators 




subject to national emission standards. These recordkeeping and reporting requirements are 




specifically authorized by section 114 of the CAA (42 U.S.C. 7414). All information submitted 




to the EPA pursuant to the recordkeeping and reporting requirements for which a claim of 




confidentiality is made is safeguarded according to Agency policies set forth in 40 CFR part 2, 




subpart B. 




These proposed rules would require maintenance inspections of the control devices, but 




would not require any notifications or reports beyond those required by the General Provisions. 




The recordkeeping requirements require only the specific information needed to determine 




compliance. 




For sources subject to the proposed NSPS, the burden represents labor hours and costs 




associated from annual reporting and recordkeeping for each affected facility. The estimated 




burden is based on the annual expected number of affected operators for the first three years 




following the effective date of the standards.  The burden is estimated to be 560,000 labor hours 




at a cost of around$18 million per year. This includes the labor and cost estimates previously 




estimated for sources subject to 40 CFR part 60, subpart KKK and subpart LLL (which is being 




incorporated into 40 CFR part 60, subpart OOOO). The average hours and cost per regulated 




entity, which is assumed to be on a per operator basis except for natural gas processing plants 




(which are estimated on a per facility basis) subject to the NSPS for oil and natural gas 




production and natural gas transmissions and distribution facilities would be 110 hours per 




response and $3,693 per response based on an average of 1,459 operators responding per year 
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and 16 responses per year. The majority of responses are expected to be notifications of 




construction. One annual report is required that may include all affected facilities owned per 




each operator.  Burden by for the proposed NSPS was based on EPA ICR Number 1716.07. 




The estimated recordkeeping and reporting burden after the effective date of the proposed 




amendments is estimated for all affected major and area sources subject to the oil and natural gas 




production NESHAP (40 CFR 63, subpart HH) to be approximately 63,000 labor hours per year 




at a cost of $2.1 million per year. For the natural gas transmission and storage NESHAP, the 




recordkeeping and reporting burden is estimated to be 2,500 labor hours per year at a cost of 




$86,800 per year. This estimate includes the cost of reporting, including reading instructions, and 




information gathering. Recordkeeping cost estimates include reading instructions, planning 




activities, and conducting compliance monitoring. The average hours and cost per regulated 




entity subject to the oil and natural gas production NESHAP would be 72 hours per year and 




$2,500 per year based on an average of 846 facilities per year and three responses per facility. 




For the natural gas transmission and storage NESHAP, the average hours and cost per regulated 




entity would be 50 hours per year and $1,600 per year based on an average of 53 facilities per 




year and three responses per facility. Burden is defined at 5 CFR 1320.3(b). Burden for the oil 




and natural gas production NESHAP is estimated under EPA ICR Number 1788.10. Burden for 




the natural gas transmission and storage NESHAP is estimated under EPA ICR Number 1789.07. 




5.3 Regulatory Flexibility Act 




The Regulatory Flexibility Act as amended by the Small Business Regulatory 




Enforcement Fairness Act (SBREFA) generally requires an agency to prepare a regulatory 




flexibility analysis of any rule subject to notice and comment rulemaking requirements under the 




Administrative Procedure Act or any other statute, unless the agency certifies that the rule will 




not have a significant economic impact on a substantial number of small entities. Small entities 




include small businesses, small governmental jurisdictions, and small not-for-profit enterprises.  




For purposes of assessing the impact of this rule on small entities, a small entity is defined as: (1) 




a small business whose parent company has no more than 500 employees (or revenues of less 




than $7 million for firms that transport natural gas via pipeline);  (2) a small governmental 




jurisdiction that is a government of a city, county, town, school district, or special district with a 
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population of less than 50,000; and (3) a small organization that is any not-for-profit enterprise 




which is independently owned and operated and is not dominant in its field. 




5.3.1 Proposed NSPS 




After considering the economic impact of the Proposed NSPS on small entities, I certify 




that this action will not have a significant economic impact on a substantial number of small 




entities (SISNOSE).  EPA performed a screening analysis for impacts on a sample of expected 




affected small entities by comparing compliance costs to entity revenues.  Based upon the 




analysis in Section 7.4 in this RIA, EPA recognizes that a subset of small firms is likely to be 




significantly impacted by the proposed NSPS.  However, the number of significantly impacted 




small businesses is unlikely to be sufficiently large to declare a SISNOSE.   Our judgment in this 




determination is informed by the fact that the firm-level compliance cost estimates used in the 




small business impacts analysis are likely over-estimates of the compliance costs faced by firms 




under the Proposed NSPS; these estimates do not include the revenues that producers are 




expected receive from the additional natural gas recovery engendered by the implementation of 




the controls evaluated in this RIA.  As much of the additional natural gas recovery is estimated to 




arise from well completion-related activities, we expect the impact on well-related compliance 




costs to be significantly mitigated, if not fully offset.  Although this final rule will not have a 




significant economic impact on a substantial number of small entities, EPA nonetheless has tried 




to reduce the impact of this rule on small entities by the selection of highly cost-effective 




controls and specifying monitoring requirements that are the minimum to insure compliance.   




5.3.2 Proposed NESHAP Amendments 




After considering the economic impact of the Proposed NESHAP Amendments on small 




entities, I certify that this action will not have a significant economic impact on a substantial 




number of small entities.  Based upon the analysis in Section 7.4 in this RIA, we estimate that 62 




of the 118 firms (53 percent) that own potentially affected facilities are small entities.  EPA 




performed a screening analysis for impacts on all expected affected small entities by comparing 




compliance costs to entity revenues. Among the small firms, 52 of the 62 (84 percent) are likely 




to have impacts of less than 1 percent in terms of the ratio of annualized compliance costs to 
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revenues.  Meanwhile 10 firms (16 percent) are likely to have impacts greater than 1 percent.  




Four of these 10 firms are likely to have impacts greater than 3 percent.  While these 10 firms 




might receive significant impacts from the proposed NESHAP amendments, they represent a 




very small slice of the oil and gas industry in its entirety, less than 0.2 percent of the estimated 




6,427 small firms in NAICS 211.  Although this final rule will not impact a substantial number 




of small entities, EPA nonetheless has tried to reduce the impact of this rule on small entities by 




setting the final emissions limits at the MACT floor, the least stringent level allowed by law.  




5.4 Unfunded Mandates Reform Act 




This proposed rule does not contain a federal mandate that may result in expenditures of 




$100 million or more for state, local, and tribal governments, in the aggregate, or to the private 




sector in any one year. Thus, this proposed rule is not subject to the requirements of sections 202 




or 205 of UMRA. 




This proposed rule is also not subject to the requirements of section 203 of UMRA 




because it contains no regulatory requirements that might significantly or uniquely affect small 




governments because it contains no requirements that apply to such governments nor does it 




impose obligations upon them. 




5.5 Executive Order 13132:  Federalism 




This proposed rule does not have federalism implications. It will not have substantial 




direct effects on the states, on the relationship between the national government and the states, or 




on the distribution of power and responsibilities among the various levels of government, as 




specified in Executive Order 13132. Thus, Executive Order 13132 does not apply to this 




proposed rule.   




5.6 Executive Order 13175:  Consultation and Coordination with Indian Tribal 




Governments 




Subject to the Executive Order 13175 (65 FR 67249, November 9, 2000) the EPA may 




not issue a regulation that has tribal implications, that imposes substantial direct compliance 
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costs, and that is not required by statute, unless the federal government provides the funds 




necessary to pay the direct compliance costs incurred by tribal governments, or the EPA consults 




with tribal officials early in the process of developing the proposed regulation and develops a 




tribal summary impact statement. The EPA has concluded that this proposed rule will not have 




tribal implications, as specified in Executive Order 13175. It will not have substantial direct 




effect on tribal governments, on the relationship between the federal government and Indian 




tribes, or on the distribution of power and responsibilities between the federal government and 




Indian tribes, as specified in Executive Order 13175.  Thus, Executive Order 13175 does not 




apply to this action. 




5.7 Executive Order 13045:  Protection of Children from Environmental Health Risks 




and Safety Risks 




This proposed rule is subject to Executive Order 13045 (62 FR 19885, April 23, 1997) 




because it is economically significant as defined in Executive Order 12866.  However, EPA does 




not believe the environmental health or safety risks addressed by this action present a 




disproportionate risk to children.  This action would not relax the control measures on existing 




regulated sources.  EPA’s risk assessments (included in the docket for this proposed rule) 




demonstrate that the existing regulations are associated with an acceptable level of risk and 




provide an ample margin of safety to protect public health.   




5.8 Executive Order 13211:  Actions Concerning Regulations That Significantly Affect 




Energy Supply, Distribution, or Use 




 Executive Order 13211, (66 FR 28,355, May 22, 2001), provides that agencies shall 




prepare and submit to the Administrator of the Office of Information and Regulatory Affairs, 




OMB, a Statement of Energy Effects for certain actions identified as significant energy actions. 




Section 4(b) of Executive Order 13211 defines “significant energy actions” as “any action by an 




agency (normally published in the Federal Register) that promulgates or is expected to lead to 




the promulgation of a final rule or regulation, including notices of inquiry, advance notices of 




proposed rulemaking, and notices of proposed rulemaking: 1)(i) that is a significant regulatory 




action under Executive Order 12866 or any successor order, and (ii) is likely to have a significant 
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adverse effect on the supply, distribution, or use of energy; or 2) that is designated by the 




Administrator of the Office of Information and Regulatory Affairs as a significant energy 




action.”  




 The proposed rules will result in the addition of control equipment and monitoring 




systems for existing and new sources within the oil and natural gas industry. The proposed 




NESHAP amendments are unlikely to have a significant adverse effect on the supply, 




distribution, or use of energy. As such, the proposed NESHAP amendments are not “significant 




energy actions” as defined in Executive Order 13211, (66 FR 28355, May 22, 2001).   




 The proposed NSPS is also unlikely to have a significant adverse effect on the supply, 




distribution, or use of energy. As such, the proposed NSPS is not a “significant energy action” as 




defined in Executive Order 13211 (66 FR 28355, May 22, 2001). The basis for the determination 




is as follows. 




 We use the NEMS to estimate the impacts of the proposed NSPS on the United States 




energy system. The NEMS is a publically available model of the United States energy economy 




developed and maintained by the Energy Information Administration of the U.S. DOE and is 




used to produce the Annual Energy Outlook, a reference publication that provides detailed 




forecasts of the United States energy economy.  




 Proposed emission controls for the NSPS capture VOC emissions that otherwise would 




be vented to the atmosphere. Since methane is co-emitted with VOC, a large proportion of the 




averted methane emissions can be directed into natural gas production streams and sold. One 




pollution control requirement of the proposed NSPS also captures saleable condensates.  The 




revenues from additional natural gas and condensate recovery are expected to offset the costs of 




implementing the proposed NSPS.  




 The analysis of energy impacts for the proposed NSPS that includes the additional 




product recovery shows that domestic natural gas production is estimated to increase (20 billion 




cubic feet or 0.1 percent) and natural gas prices to decrease ($0.04/Mcf or 0.9 percent at the 




wellhead for producers in the lower 48 states) in 2015, the year of analysis. Domestic crude oil 




production is not estimated to change, while crude oil prices are estimated to decrease slightly 




($0.02/barrel or less than 0.1 percent at the wellhead for producers in the lower 48 states) in 




2015, the year of analysis. All prices are in 2008 dollars. 
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 Additionally, the NSPS establishes several performance standards that give regulated 




entities flexibility in determining how to best comply with the regulation. In an industry that is 




geographically and economically heterogeneous, this flexibility is an important factor in 




reducing regulatory burden. 




5.9 National Technology Transfer and Advancement Act 




 Section 12(d) of the National Technology Transfer and Advancement Act of 1995 




(“NTTAA”), Public Law No. 104-113 (15 U.S.C. 272 note) directs the EPA to use VCS in its 




regulatory activities unless to do so would be inconsistent with applicable law or otherwise 




impractical. Voluntary consensus standards are technical standards (e.g., materials specifications, 




test methods, sampling procedures, and business practices) that are developed or adopted by 




VCS. The NTTAA directs the EPA to provide Congress, through OMB, explanations when the 




Agency decides not to use available and applicable VCS. 




 The proposed rule involves technical standards. Therefore, the requirements of the 




NTTAA apply to this action. We are proposing to revise 40 CFR part 63, subparts HH and HHH 




to allow ANSI/ASME PTC 19.10–1981, Flue and Exhaust Gas Analyses (Part 10, Instruments 




and Apparatus) to be used in lieu of EPA Methods 3B, 6 and 16A. This standard is available 




from the American Society of Mechanical Engineers (ASME), Three Park Avenue, New York, 




NY 10016-5990. Also, we are proposing to revise 40 CFR part 63, subpart HHH, to allow 




ASTM D6420-99(2004), “Test Method for Determination of Gaseous Organic Compounds by 




Direct Interface Gas Chromatography/Mass Spectrometry” to be used in lieu of EPA Method 18. 




For a detailed discussion of this VCS, and its appropriateness as a substitute for Method 18, see 




the final oil and natural gas production NESHAP (Area Sources) (72 FR 36, January 3, 2007). 




 As a result, the EPA is proposing ASTM D6420-99 for use in 40 CFR part 63, subpart 




HHH. The EPA also proposes to allow Method 18 as an option in addition to ASTM D6420-




99(2004). This would allow the continued use of GC configurations other than GC/MS.  




 The EPA welcomes comments on this aspect of the proposed rulemaking and, 




specifically, invites the public to identify potentially-applicable VCS and to explain why such 




standards should be used in this regulation. 
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5.10 Executive Order 12898:  Federal Actions to Address Environmental Justice in 




Minority Populations and Low-Income Populations 




Executive Order 12898 (59 FR 7629, February 16, 1994) establishes federal executive 




policy on Environmental Justice (EJ). Its main provision directs federal agencies, to the greatest 




extent practicable and permitted by law, to make EJ part of their mission by identifying and 




addressing, as appropriate, disproportionately high and adverse human health or environmental 




effects of their programs, policies, and activities on minority populations and low-income 




populations in the United States.  




To examine the potential for any EJ issues that might be associated with each source 




category, we evaluated the distributions of HAP-related cancer and noncancer risks across 




different social, demographic, and economic groups within the populations living near the 




facilities where these source categories are located. The methods used to conduct demographic 




analyses for this rule are described in section VII.D of the preamble for this rule. The 




development of demographic analyses to inform the consideration of EJ issues in EPA 




rulemakings is an evolving science. The EPA offers the demographic analyses in this proposed 




rulemaking as examples of how such analyses might be developed to inform such consideration, 




and invites public comment on the approaches used and the interpretations made from the 




results, with the hope that this will support the refinement and improve utility of such analyses 




for future rulemakings. 




For the demographic analyses, we focused on the populations within 50 km of any 




facility estimated to have exposures to HAP which result in cancer risks of 1-in-1 million or 




greater, or noncancer HI of 1 or greater (based on the emissions of the source category or the 




facility, respectively). We examined the distributions of those risks across various demographic 




groups, comparing the percentages of particular demographic groups to the total number of 




people in those demographic groups nationwide. The results, including other risk metrics, such 




as average risks for the exposed populations, are documented in source category-specific 




technical reports in the docket for both source categories covered in this proposal. 




 As described in the preamble, our risk assessments demonstrate that the regulations for 




the oil and natural gas production and natural gas transmission and storage source categories, are 
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associated with an acceptable level of risk and that the proposed additional requirements will 




provide an ample margin of safety to protect public health.   




 Our analyses also show that, for these source categories, there is no potential for an 




adverse environmental effect or human health multi-pathway effects, and that acute and chronic 




noncancer health impacts are unlikely. The EPA has determined that although there may be an 




existing disparity in HAP risks from these sources between some demographic groups, no 




demographic group is exposed to an unacceptable level of risk.
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6 COMPARISON OF BENEFITS AND COSTS 




Because we are unable to estimate the monetary value of the emissions reductions from 




the proposed rule, we have chosen to rely upon a break-even analysis to estimate what the 




monetary value benefits would need to attain in order to equal the costs estimated to be imposed 




by the rule.  A break-even analysis answers the question, “What would the benefits need to be 




for the benefits to exceed the costs.”  While a break-even approach is not equivalent to a benefits 




analysis or even a net benefits analysis, we feel the results are illustrative, particularly in the 




context of previously modeled benefits. 




The total cost of the proposed NSPS in the analysis year of 2015 when the additional 




natural gas and condensate recovery is included in the analysis is estimated at -$45 million for 




domestic producers and consumers.  EPA anticipates that this rule would prevent 540,000 tons of 




VOC, 3.4 million tons of methane, and 37,000 tons of HAPs in 2015 from new sources.  In 2015, 




EPA estimates the costs for the NESHAP amendments floor option to be $16 million.49  EPA 




anticipates that this rule would reduce 9,200 tons of VOC, 4,900 tons of methane, and 1,400 tons 




of HAPs in 2015 from existing sources.  For the NESHAP amendments, a break-even analysis 




suggests that HAP emissions would need to be valued at $12,000 per ton for the benefits to 




exceed the costs if the health benefits, and ecosystem and climate co-benefits from the reductions 




in VOC and methane emissions are assumed to be zero.  If we assume the health benefits from 




HAP emission reductions are zero, the VOC emissions would need to be valued at $1,700 per ton 




or the methane emissions would need to be valued at $3,300 per ton for the benefits to exceed 




the costs.  All estimates are in 2008 dollars.  




For the proposed NSPS, the revenue from additional natural gas recovery already exceeds 




the costs, which renders a break-even analysis unnecessary.  However, as discussed in Section 




3.2.2., estimates of the annualized engineering costs that include revenues from natural gas 




product recovery depend heavily upon assumptions about the price of natural gas and 




hydrocarbon condensates in analysis year 2015. Therefore, we have also conducted a break-even 




analysis for the price of natural gas.  For the NSPS, a break-even analysis suggests that the price 




                                                 
49 See Section 3 of this RIA for more information regarding the cost estimates for the NESHAP.  
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of natural gas would need to be at least $3.77 per Mcf in 2015 for the revenue from product 




recovery to exceed the annualized costs.  EIA forecasts that the price of natural gas would be 




$4.26 per Mcf in 2015.  In addition to the revenue from product recovery, the NSPS would avert 




emissions of VOCs, HAPs, and methane, which all have value that could be incorporated into the 




break-even analysis.  Figure 6-1 illustrates one method of analyzing the break-even point with 




alternate natural gas prices and VOC benefits.  If, as an illustrative example, the price of natural 




gas was only $3.00 per Mcf, VOCs would need to be valued at $260 per ton for the benefits to 




exceed the costs. All estimates are in 2008 dollars. 




 




Figure 6-1 Illustrative Break-Even Diagram for Alternate Natural Gas Prices for the 
NSPS 




With the data available, we are not able to provide a credible benefit-per-ton estimate for 




any of the pollutant reductions for these rules to compare to the break-even estimates.  Based on 




the methodology from Fann, Fulcher, and Hubbell (2009), average PM2.5 health-related benefits 
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of VOC emissions are valued at $280 to $7,000 per ton across a range of eight urban areas.50  In 




addition, ozone benefits have been previously valued at $240 to $1,000 per ton of VOC reduced.  




Using the GWP approach, the climate co-benefits range from approximately $110 to $1,400 per 




short ton of methane reduced depending upon the discount rate assumed with a per ton estimate 




of $760 at the 3 percent discount rate. 




These break-even benefit-per-ton estimates assume that all other pollutants have zero 




value.  Of course, it is inappropriate to assume that the value of reducing any of these pollutants 




is zero.  Thus, the real break-even estimate is actually lower than the estimates provided above 




because the other pollutants each have non-zero benefits that should be considered.  




Furthermore, a single pollutant can have multiple effects (e.g., VOCs contribute to both ozone 




and PM2.5 formation that each have health and welfare effects) that would need to be summed in 




order to develop a comprehensive estimate of the monetized benefits associated with reducing 




that pollutant.   




As previously described, the revenue from additional natural gas recovery already 




exceeds the costs of the NSPS, but even if the price of natural gas was only $3.00 per Mcf, it is 




likely that the VOC benefits would exceed the costs,  As a result, even if VOC emissions from 




oil and natural gas operations result in monetized benefits that are substantially below the 




average modeled benefits, there is a reasonable chance that the benefits of these rules would 




exceed the costs, especially if we were able to monetize all of the benefits associated with ozone 




formation, visibility, HAPs, and methane.   




Table 6-1 and Table 6-2 present the summary of the benefits, costs, and net benefits for 




the NSPS and NESHAP amendment options, respectively.  Table 6-3 provides a summary of the 




direct and secondary emissions changes for each option. 




  




                                                 
50 See Section 4.5 of this RIA for more information regarding PM2.5 benefits and Section 4.6 for more information 




regarding ozone benefits. 
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Table 6-1 Summary of the Monetized Benefits, Costs, and Net Benefits for the 
Proposed Oil and Natural Gas NSPS in 2015 (millions of 2008$)1 
  Option 1: Alternative Option 2: Proposed4 Option 3: Alternative 




Total Monetized Benefits2 N/A N/A N/A 




Total Costs3 -$19 million -$45 million $77 million 




Net Benefits N/A N/A N/A 




Non-monetized Benefits 17,000 tons of HAPs5 37,000 tons of HAPs5 37,000 tons of HAPs5 




 270,000 tons of VOCs  540,000 tons of VOCs  550,000 tons of VOCs 




 1.6 million tons of methane 3.4 million tons of methane 3.4 million tons of methane 




 
Health effects of HAP 




exposure5 
Health effects of HAP 




exposure5 
Health effects of HAP 




exposure5 




 
Health effects of PM2.5 and 




ozone exposure 
Health effects of PM2.5 and 




ozone exposure 
Health effects of PM2.5 and 




ozone exposure 




 Visibility impairment Visibility impairment Visibility impairment 




 Vegetation effects Vegetation effects Vegetation effects 




  Climate effects5 Climate effects5 Climate effects5 
    
1 All estimates are for the implementation year (2015) and include estimated revenue from additional natural gas 
recovery as a result of the NSPS. 
 
2 While we expect that these avoided emissions will result in improvements in air quality and reductions in health 
effects associated with HAPs, ozone, and particulate matter (PM) as well as climate effects associated with methane, we 
have determined that quantification of those benefits and co-benefits cannot be accomplished for this rule in a 
defensible way.  This is not to imply that there are no benefits or co-benefits of the rules; rather, it is a reflection of the 
difficulties in modeling the direct and indirect impacts of the reductions in emissions for this industrial sector with the 
data currently available.  The specific control technologies for the proposed NSPS are anticipated to have minor 
secondary disbenefits, including an increase of 990,000 tons of CO2, 510 tons of NOx, 7.6 tons of PM, 2,800 tons of 
CO, and 1,000 tons of total hydrocarbons (THC) as well as emission reductions associated with the energy system 
impacts.  The net CO2-equivalent emission reductions are 62 million metric tons.   
 
3 The engineering compliance costs are annualized using a 7 percent discount rate.   
 
4 The negative cost for the NSPS Options 1 and 2 reflects the inclusion of revenues from additional natural gas and 
hydrocarbon condensate recovery that are estimated as a result of the proposed NSPS.  Possible explanations for why 
there appear to be negative cost control technologies are discussed in the engineering costs analysis section in the RIA.  
 
5 Reduced exposure to HAPs and climate effects are co-benefits. 
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Table 6-2 Summary of the Monetized Benefits, Costs, and Net Benefits for the 
Proposed Oil and Natural Gas NESHAP amendments in 2015 (millions of 2008$)1 




  Option 1: Proposed (Floor) 




Total Monetized Benefits2 N/A 




Total Costs3 $16 million 




Net Benefits N/A 




Non-monetized Benefits  1,400 tons of HAPs 




 9,200  tons of VOCs4 




 4,900  tons of methane4 




 Health effects of HAP exposure 




 Health effects of PM2.5 and ozone exposure4 




 Visibility impairment4 




 Vegetation effects4 




  Climate effects4 
  
1 All estimates are for the implementation year (2015). 
 
2 While we expect that these avoided emissions will result in improvements in air quality and reductions in health 
effects associated with HAPs, ozone, and PM as well as climate effects associated with methane, we have 
determined that quantification of those benefits and co-benefits cannot be accomplished for this rule in a defensible 
way.  This is not to imply that there are no benefits or co-benefits of the rules; rather, it is a reflection of the 
difficulties in modeling the direct and indirect impacts of the reductions in emissions for this industrial sector with 
the data currently available.  The specific control technologies for the proposed NESHAP are anticipated to have 
minor secondary disbenefits, including an increase of 5,500 tons of CO2, 2.9 tons of NOx, 16 tons of CO, and 6.0 
tons of THC as well as emission reductions associated with the energy system impacts.  The net CO2-equivalent 
emission reductions are 93 thousand metric tons.   
 
3 The cost estimates are assumed to be equivalent to the engineering cost estimates.  The engineering compliance 
costs are annualized using a 7 percent discount rate. 
 




4 Reduced exposure to VOC emissions, PM2.5 and ozone exposure, visibility and vegetation effects, and climate 
effects are co-benefits. 
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Table 6-3 Summary of Emissions Changes for the Proposed Oil and Gas NSPS and 
NESHAP in 2015 (short tons per year) 




  Pollutant 
NSPS 




Option 1  
NSPS Option 2 




(Proposed) 
NSPS Option 




3 
NESHAP 




Change in Direct Emissions 




VOC -270,000 -540,000 -550,000 -9,200 




Methane -1,600,000 -3,400,000 -3,400,000 -4,900 




HAP  -17,000 -37,000 -37,000 -1,400 




Change in Secondary 
Emissions (Producer-Side) 1 




CO2 990,000 990,000 990,000 5,500 




NOx 510 510 510 2.9 




PM 7.6 7.6 7.6 0.1 




CO 2,800 2,800 2,800 16 




THC 1,000 1,000 1,000 6.0 




Change in Secondary 
Emissions (Consumer-Side)  




CO2-e -1,000,000 1,700,000 1,400,000 N/A 




Net Change in CO2-equivalent 
Emissions  




CO2-e -33,000,000 -68,000,000 -70,000,000 -96,000 




1 We use the producer-side secondary impacts associated with the proposed NSPS option as a surrogate for the 
impacts of the other options. 
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7 ECONOMIC IMPACT ANALYSIS AND DISTRIBUTIONAL ASSESSM ENTS 




 




7.1 Introduction 




This section includes three sets of analyses for both the NSPS and NESHAP 




amendments: 




• Energy System Impacts 




• Employment Impacts 




• Small Business Impacts Analysis 




7.2 Energy System Impacts Analysis of Proposed NSPS 




We use the National Energy Modeling System (NEMS) to estimate the impacts of the 




proposed NSPS on the U.S. energy system.  The impacts we estimate include changes in drilling 




activity, price and quantity changes in the production and consumption of crude oil and natural 




gas, and changes in international trade of crude oil and natural gas.  We evaluate whether and to 




what extent the increased production costs imposed by the NSPS might alter the mix of fuels 




consumed at a national level.  With this information we estimate how the changed fuel mix 




affects national level CO2-equivalent greenhouse gas emissions from energy sources.  We 




additionally combine these estimates of changes in CO2-equivalent greenhouse gas emissions 




from energy sources and emissions co-reductions of methane from the engineering analysis with 




NEMS analysis to estimate the net change in CO2-equivalent greenhouse gas emissions from 




energy-related sources, but this analysis is reserved for the secondary environmental impacts 




analysis within Section 4. 




A brief conceptual discussion about our energy system impacts modeling approach is 




necessary before going into detail on NEMS, how we implemented the regulatory impacts, and 




results.  Economically, it is possible to view the recovered natural gas as an explicit output or as 




contributing to an efficiency gain at the producer level.  For example, the analysis for the 




proposed NSPS shows that about 97 percent of the natural gas captured by emissions controls 




suggested by the rule is captured by performing RECs on new and existing wells that are 
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completed after being hydraulically fractured.  The assumed $4/Mcf price for natural gas is the 




price paid to producers at the wellhead.  In the natural gas industry, production is metered at or 




very near to the wellhead, and producers are paid based upon this metered production.  




Depending on the situation, the gas captured by RECs is sent through a temporary or permanent 




meter.  Payments for the gas are typically made within 30 days. 




To preview the energy systems modeling using NEMS, results show that after economic 




adjustments to the new regulations are made by producers, the captured natural gas represents 




both increased output (a slight increment in aggregate production) and increased efficiency 




(producing slightly more for less).  However, because of differing objectives for the regulatory 




analysis we treat the associated savings differently in the engineering cost analysis (as an explicit 




output) and in NEMS (as an efficiency gain). 




In the engineering cost analysis, it is necessary to estimate the expected costs and 




revenues from implementing emissions controls at the unit level.  Because of this, we estimate 




the net costs as expected costs minus expected revenues for representative units.  On the other 




hand, NEMS models the profit maximizing behavior of representative project developers at a 




drilling project level. The net costs of the regulation alter the expected discounted cash flow of 




drilling and implementing oil and gas projects, and the behavior of the representative drillers 




adjusts accordingly.  While in the regulatory case natural gas drilling has become more efficient 




because of the gas recovery, project developers still interact with markets for which supply and 




demand are simultaneously adjusting.  Consequently, project development adjusts to a new 




equilibrium.  While we believe the cost savings as measured by revenues from selling recovered 




gas (engineering costs) and measured by cost savings from averted production through efficiency 




gains (energy economic modeling)  are approximately the same, it is important to note that the 




engineering cost analysis and the national-level cost estimates do not incorporate economic 




feedbacks such as supply and demand adjustments. 




7.2.1 Description of the Department of Energy National Energy Modeling System 




NEMS is a model of U.S. energy economy developed and maintained by the Energy 




Information Administration of the U.S. Department of Energy.  NEMS is used to produce the 




Annual Energy Outlook, a reference publication that provides detailed forecasts of the energy 















 




7-3 




economy from the current year to 2035.  DOE first developed NEMS in the 1980s, and the 




model has been undergone frequent updates and expansion since.  DOE uses the modeling 




system extensively to produce issue reports, legislative analyses, and respond to Congressional 




inquiries.   




EIA is legally required to make the NEMS system source code available and fully 




documented for the public.  The source code and accompanying documentation is released 




annually when a new Annual Energy Outlook is produced.  Because of the availability of the 




NEMS model, numerous agencies, national laboratories, research institutes, and academic and 




private-sector researchers have used NEMS to analyze a variety of issues. 




NEMS models the dynamics of energy markets and their interactions with the broader 




U.S. economy.  The system projects the production of energy resources such as oil, natural gas, 




coal, and renewable fuels, the conversion of resources through processes such as refining and 




electricity generation, and the quantity and prices for final consumption across sectors and 




regions.  The dynamics of the energy system are governed by assumptions about energy and 




environmental policies, technological developments, resource supplies, demography, and 




macroeconomic conditions.  An overview of the model and complete documentation of NEMS 




can be found at <http://www.eia.doe.gov/oiaf/aeo/overview/index.html>. 
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Figure 7-1 Organization of NEMS Modules (source: U.S. Energy Information 




Administration) 




NEMS is a large-scale, deterministic mathematical programming model.  NEMS 




iteratively solves multiple models, linear and non-linear, using nonlinear Gauss-Seidel methods 




(Gabriel et al. 2001).  What this means is that NEMS solves a single module, holding all else 




constant at provisional solutions, then moves to the next model after establishing an updated 




provisional solution.   




NEMS provides what EIA refers to as “mid-term” projections to the year 2035.  




However, as this RIA is concerned with estimating regulatory impacts in the first year of full 




implementation, our analysis focuses upon estimated impacts in the year 2015, with regulatory 




costs first imposed in 2011.  For this RIA, we draw upon the same assumptions and model used 




in the Annual Energy Outlook 2011.51   The RIA baseline is consistent with that of the Annual 




Energy Outlook 2011 which is used extensively in Section 2 in the Industry Profile.   




                                                 
51 Assumptions for the 2011 Annual Energy Outlook can be found at 




<http://www.eia.gov/forecasts/aeo/assumptions/index.cfm>.   
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7.2.2 Inputs to National Energy Modeling System 




To model potential impacts associated with the NSPS, we modified oil and gas 




production costs within the Oil and Gas Supply Module (OGSM) of NEMS and domestic and 




Canadian natural gas production within the Natural Gas Transmission and Distribution Module 




(NGTDM).  The OGSM projects domestic oil and gas production from onshore, offshore, 




Alaskan wells, as well as having a smaller-scale treatment of Canadian oil and gas production 




(U.S. EIA, 2010).  The treatment of oil and gas resources is detailed in that oil, shale oil, 




conventional gas, shale gas, tight sands gas, and coalbed methane (CBM) are explicitly modeled.  




New exploration and development is pursued in the OGSM if the expected net present value of 




extracted resources exceeds expected costs, including costs associated with capital, exploration, 




development, production, and taxes.  Detailed technology and reservoir-level production 




economics govern finding and success rates and costs.  




The structure of the OGSM is amenable to analyzing potential impacts of the Oil and 




Natural Gas NSPS.  We are able to target additional expenditures for environmental controls 




expected to be required by the NSPS on new exploratory and developmental oil and gas 




production activities, as well as add additional costs to existing projects.  We model the impacts 




of additional environmental costs, as well as the impacts of additional product recovery.  We 




explicitly model the additional natural gas recovered when implementing the NSPS regulatory 




options.  However, we are unable to explicitly model the additional production of condensates 




expected to be recovered by reduced emissions completions, although we incorporate expected 




revenues from the condensate recovery in the economic evaluation of new drilling projects. 




While the oil production simulated by the OGSM is sent to the refining module (the 




Petroleum Market Module), simulated natural gas production is sent to a transmission and 




distribution network captured in the NGTDM.  The NGTDM balances gas supplies and prices 




and “negotiates” supply and consumption to determine a regional equilibrium between supply, 




demand and prices, including imports and exports via pipeline or LNG.  Natural gas transmitted 




through a simplified arc-node representation of pipeline infrastructure based upon pipeline 




economics. 
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7.2.2.1 Compliance Costs for Oil and Gas Exploration and Production 




 As the NSPS affects new emissions sources, we chose to estimate impacts on new 




exploration and development projects by adding costs of environmental regulation to the 




algorithm that evaluates the profitability of new projects.  Additional NSPS costs associated with 




reduced emission completions and future recompletions for new wells are added to drilling, 




completion, and stimulation costs, as these are, in effect, associated with activities that occur 




within a single time period, although they may be repeated periodically, as in the case of 




recompletions.  Costs required for reduced emissions recompletions on existing wells are added 




to stimulation expenses for existing wells exclusively.  Other costs are operations and 




maintenance-type costs and are added to fixed operation and maintenance (O&M) expenses 




associated with new projects.  The one-shot and continuing O&M expenses are estimated and 




entered on a per well basis, depending on whether the costs would apply to oil wells, natural gas 




wells, both oil and natural gas wells, or a subset of either.  We base the per well cost estimates on 




the engineering costs including revenues from additional product recovery.  This approach is 




appropriate given the structure of the NEMS algorithm that estimates the net present value of 




drilling projects.  




One concern in basing the regulatory costs inputs into NEMS on the net cost of the 




compliance activity (estimated annualized cost of compliance minus estimated revenue from 




product recovery) is that potential barriers to obtaining capital may not be adequately 




incorporated in the model.  However, in general, potential barriers to obtaining additional capital 




should be reflected in the annualized cost via these barriers increasing the cost of capital.  With 




this in mind, assuming the estimates of capital costs and product recovery are valid, the NEMS 




results will reflect barriers to obtaining the retired capital.  A caveat to this is that the estimated 




unit-level capital costs of controls which are newly required at a national-level as a result of the 




proposed regulation—RECs, for example—may not incorporate potential additional transitional 




costs as the supply of control equipment adjusts to new demand. 




 Table 7-1 shows the incremental O&M expenses that accrue to new drilling projects as a 




result of producers having to comply with the relevant NSPS option.  We estimate those costs as 




a function of new wells expected to be drilled in a representative year.  To arrive at estimates of 
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the per well costs, we first identify which emissions reductions will apply primarily to crude oil 




wells, to natural gas wells, or to both crude oil and natural gas wells.  Based on the baseline 




projections of successful completions in 2015, we used 19,097 new natural gas wells and 12,193 




new oil wells as the basis of these calculations.  We then divide the estimated compliance costs 




for the given emissions point (from Table 3-3) by the appropriate number of expected new wells 




in the year of analysis.  The result yields an approximation of a per well compliance costs.  We 




assume this approximation is representative of the incremental cost faced by a producer when 




evaluating a prospective drilling project. 




Like the engineering analysis, we assume that hydraulically fractured well completions 




and recompletions will be required of wells drilled into tight sand, shale gas, and coalbed 




methane formations.  While costs for well recompletions reflect the cost of a single 




recompletion, the engineering cost analysis assumed that one in ten new wells drilled after the 




implementation of the promulgation and implementation of the NSPS are completed using 




hydraulic fracturing will receive a recompletion in any given year using hydraulic fracturing.  




Meanwhile, within NEMS, wells are assumed to be stimulated every five years.  We assume 




these more frequent stimulations are less intensive than stimulation using hydraulic fracturing 




but add costs such that the recompletions costs reflect the same assumptions as the engineering 




analysis.  In entering compliance costs into NEMS, we also account for reduced emissions 




completions, completion combustion, and recompletions performed in absence of the regulation, 




using the same assumptions as the engineering costs analysis (Table 7-2).   
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Table 7-1 Summary of Additional Annualized O&M Costs (on a Per New Well Basis) 
for Environmental Controls Entered into NEMS 




  
Emissions 
Sources/Points 




Emissions 
Control 




Per Well Costs (2008$) Wells 
Applied 




To in 
NEMS Option 1 




Option 2 
(Proposed) Option 3 




Equipment Leaks      
 Well Pads Subpart VV 




Not in Option Not in Option $3,552 
Oil and 




Gas 
 Gathering and Boosting 




Stations 
Subpart VV 




Not in Option Not in Option $806 Gas 




 Processing Plants Subpart VVa Not in Option $56 $56 None 
 Transmission 




Compressor Stations 
Subpart VV 




Not in Option Not in Option $320 Gas 




Reciprocating 
Compressors 




 
    




 Well Pads Annual 
Monitoring/ 
Maintenance 




Not in Option Not in Option Not in Option None 




 Gathering/Boosting 
Stations 




AMM 
$17 $17 $17 Gas 




 Processing Plants AMM $12 $12 $12 Gas 
 Transmission 




Compressor Stations 
AMM 




$19 $19 $19 Gas 




 Underground Storage 
Facilities 




AMM 
$1 $1 $1 Gas 




Centrifugal Compressors      
 Processing Plants Dry Seals/Route 




to Process or 
Control 




-$113 -$113 -$113 Gas 




 Transmission 
Compressor Stations 




Dry Seals/Route 
to Process or 
Control 




-$62 -$62 -$62 Gas 




Pneumatic Controllers -      
  Oil and Gas Production Low 




Bleed/Route to 
Process 




-$698 -$698 -$698 
Oil and 




Gas 




  Natural Gas 
Transmission and 
Storage 




Low 
Bleed/Route to 
Process 




$0.10 $0.10 $0.10 Gas 




Storage Vessels      
 High Throughput 95% control 




$143 $143 $143 
Oil and 




Gas 
  Low Throughput 95% control Not in Option Not in Option Not in Option None 
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Table 7-2 Summary of Additional Per Completion/Recompletion Costs (2008$) for 
Environmental Controls Entered into NEMS 




  
Emissions 
Sources/Points 




Emissions 
Control 




Per Completion/Recompletion Costs (2008$) 




Wells Applied To 
in NEMS Option 1 




Option 2 
(proposed) Option 3 




Well Completions      
 Hydraulically Fractured 




Gas Wells REC -$1,275 -$1,275 -$1,275 
New Tight Sand/ 
Shale Gas/CBM 




 Conventional Gas Wells Combustion Not in Option Not in Option Not in Option None 
 Oil Wells Combustion Not in Option Not in Option Not in Option None 
Well Recompletions      
 Hydraulically Fractured 




Gas Wells (post-NSPS 
wells) 




REC -$1,535 -$1,535 -$1,535 
Existing Tight 




Sand/ Shale Gas 
/Coalbed Methane 




 Hydraulically Fractured 
Gas Wells (existing 
wells) 




REC Not in Option -$1,535 -$1,535 
Existing Tight 




Sand/ Shale Gas 
/Coalbed Methane 




 Conventional Gas Wells Combustion Not in Option Not in Option Not in Option None 
   Oil Wells  Combustion Not in Option Not in Option Not in Option  None  




 




7.2.2.2 Adding Averted Methane Emissions into Natural Gas Production 




 A significant benefit of controlling VOC emissions from oil and natural gas production is 




that methane that would otherwise be lost to the atmosphere can be directed into the natural gas 




production stream.  We chose to model methane capture in NEMS as an increase in natural gas 




industry productivity, ensuring that, within the model, natural gas reservoirs are not decremented 




by production gains from methane capture.  We add estimates of the quantities of methane 




captured (or otherwise not vented or combusted) to the base quantities that the OGSM model 




supplies to the NGTDM model.  We subdivide the estimates of commercially valuable averted 




emissions by region and well type in order to more accurately portray the economics of 




implementing the environmental technology.  Adding the averted methane emissions in this 




manner has the effect of moving the natural gas supply curve to the right an increment consistent 




with the technically achievable emissions transferred into the production stream as a result of the 




proposed NSPS. 




 For all control options, with the exception of recompletions on existing wells, we enter 




the increased natural gas recovery into NEMS on a per-well basis for new wells, following an 
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estimation procedure similar to that of entering compliance costs into NEMS on a per well basis 




for new wells.  Because each NSPS Option is composed of a different suite of emissions 




controls, the per-well natural gas recovery value for new wells is different across wells.  For 




Option 1, we estimate that natural gas recovery is 5,739 Mcf per well.  For Option 2 and Option 




3, we estimate that natural gas recovery is 5,743 Mcf per well.  We make a simplifying 




assumption that natural gas recovery accruing to new wells accrues to new wells in shale gas, 




tight sands, and CBM fields.  We make these assumptions because new wells in these fields are 




more likely to satisfy criteria such that RECs are required, which contributed that large majority 




of potential natural gas recovery.  Note that these per well natural gas recovery is lower than the 




per well estimate when RECs are implemented.  The estimate is lower because we account for 




emissions that are combusted, RECs that are implemented absent Federal regulation, as well as 




the likelihood that natural gas is used during processing and transmission or reinjected. 




 We treat the potential natural gas recovery associated with recompletions of existing 




wells (in proposed Option 2 and Option 3) differently in that we estimated the natural gas 




recovery by natural gas resource type and NSPS Option based on a combination of the 




engineering analysis and production patterns from the 2011 Annual Energy Outlook.  We 




estimate that additional natural gas product recovered by recompleting existing wells in proposed 




Option 2 and Option 3 to be 78.7 bcf, with 38.4 bcf accruing to shale gas, 31.4 bcf accruing to 




tight sands, and 8.9 bcf accruing to CBM, respectively.  This quantity is distributed within the 




NGTDM to reflect regional production by resource type. 




7.2.2.3 Fixing Canadian Drilling Costs to Baseline Path 




Domestic drilling costs serve as a proxy for Canadian drilling costs in the Canadian oil 




and natural gas sub-model within the NGTDM.  This implies that, without additional 




modification, additional costs imposed by a U.S. regulation will also impact drilling decisions in 




Canada.   Changes in international oil and gas trade are important in the analysis, as a large 




majority of natural gas imported into the U.S. originates in Canada.  To avoid this problem, we 




fixed Canadian drilling costs using U.S. drilling costs from the baseline scenario.  This solution 




enables a more accurate analysis of U.S.-Canada energy trade, as increased drilling costs in the 




U.S. as a result of environmental regulation serve to increase Canada’s comparative advantage. 
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7.2.3 Energy System Impacts 




As mentioned earlier, we estimate impacts to drilling activity, reserves, price and quantity 




changes in the production and consumption of crude oil and natural gas, and changes in 




international trade of crude oil and natural gas, as well as whether and to what extent the NSPS 




might alter the mix of fuels consumed at a national level.  In each of these estimates, we present 




estimates for the baseline year of 2015 and results for the three NSPS options.  For context, we 




provide estimates of production activities in 2011. 




7.2.3.1 Impacts on Drilling Activities 




Because the potential costs of the NSPS options are concentrated in production activities, 




we first report estimates of impacts on crude oil and natural gas drilling activities and production 




and price changes at the wellhead.  Table 7-3 presents estimates of successful wells drilled in the 




U.S. in 2015, the analysis year, for the three NSPS options and in the baseline. 




Table 7-3 Successful Oil and Gas Wells Drilled, NSPS Options 




                             Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
       
Successful Wells Drilled      
 Natural Gas 16,373 19,097 19,191 18,935 18,872 
 Crude Oil 10,352 11,025 11,025 11,025 11,028 
 Total 26,725 30,122 30,216 29,960 29,900 
       
% Change in Successful Wells Drilled from Baseline 
 Natural Gas   0.49% -0.85% -1.18% 
 Crude Oil   0.00% 0.00% 0.03% 
  Total     0.31% -0.54% -0.74% 




 




We estimate that the number of successful natural gas wells drilled increases slightly for Option 




1, while the number of successful crude oil wells drilled does not change.  In Options 2, where 




costs of the natural gas processing plants equipment leaks standard and REC requirements for 




existing wells apply, natural gas wells drilling is forecast to decrease less than 1 percent, while 




crude oil drilling does not change.  For Option 3, where the addition of an additional equipment 
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leak standards add to the incremental costs, natural gas well drilling is estimated to decrease 




about 1.2%.  The number of successful crude oil wells drilled under Option 3 increases very 




slightly.  While it may seem counter-intuitive that the number of successful crude wells 




increased as costs increase, it is important to note that crude oil and natural gas drilling compete 




with each other for factors of production, such as labor and material.  The environmental 




compliance costs of the NSPS options predominantly affect natural gas drilling.  As natural gas 




drilling declines, for example, as a result of increased compliance costs, crude oil drilling may 




increase because of the increased availability of labor and material, as well as the likelihood that 




crude oil can substitute for natural gas to some extent. 




 Table 7-4 presents the forecast of successful wells by well type, for onshore drilling in 




the lower 48 states.  The results show that conventional well drilling is unaffected by the 




regulatory options, as reduced emission completion and completion combustion requirements are 




directed not toward wells in conventional reserves but toward wells that are hydraulically 




fractured, the wells in so-called unconventional reserves.  The impacts on drilling tight sands, 




shale gas, and coalbed methane vary by option. 




Table 7-4 Successful Wells Drilled by Well Type (Onshore, Lower 48 States), NSPS 
Options 




                               Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
       




Successful Wells Drilled      
 Conventional Gas Wells 7,267 7,607 7,607 7,607 7,607 
 Tight Sands 2,441 2,772 2,791 2,816 2,780 
 Shale Gas 5,007 7,022 7,074 6,763 6,771 
 Coalbed Methane 1,593 1,609 1,632 1,662 1,627 
 Total 16,308 19,010 19,104 18,849 18,785 
       
% Change in Successful Wells Drilled from Baseline 
 Conventional Gas Wells   0.00% 0.00% 0.00% 
 Tight Sands   0.70% 1.60% 0.29% 
 Shale Gas   0.74% -3.68% -3.57% 
 Coalbed Methane   1.44% 3.28% 1.09% 
  Total     0.50% -0.85% -1.18% 
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Well drilling in tight sands is estimated to increase slightly from the baseline under all three 




options, 0.70 percent, 1.60 percent, and 0.29% for Options 1, 2, and 3, respectively.  Wells in 




CBM reserves are also estimated to increase from the baseline under all three options, or 1.44 




percent, 3.28 percent, and 1.09 percent for Options 1, 2, and 3, respectively.  However, drilling 




in shale gas is forecast to decline from the baseline under Options 2 and 3, by 3.68 percent and 




3.57 percent, respectively.   




7.2.3.2 Impacts on Production, Prices, and Consumption 




Table 7-5 shows estimates of the changes in the domestic production of natural gas and 




crude oil under the NSPS options, as of 2015.  Domestic crude oil production is not forecast to 




change under any of the three regulatory options, again because impacts on crude oil drilling of 




the NSPS are expected to be negligible.   




Table 7-5 Annual Domestic Natural Gas and Crude Oil Production, NSPS Options 




                           Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Domestic Production 
 Natural Gas (trillion cubic feet) 21.05 22.43 22.47 22.45 22.44 
 Crude Oil (million barrels/day) 5.46 5.81 5.81 5.81 5.81 
       
% Change in Domestic Production from Baseline 
 Natural Gas   0.18% 0.09% 0.04% 
  Crude Oil     0.00% 0.00% 0.00% 




 




Natural gas production, on the other hand, increases under all three regulatory options for the 




NSPS from the baseline.  A main driver for these increases is the additional natural gas recovery 




engendered by the control requirements. Another driver for the increases under Option 1 is the 




increase in natural gas well drilling.  While we showed earlier that natural gas drilling is 




estimated to decline under Options 2 and 3, the increased natural gas recovery is sufficient to 




offset the production loss from relatively fewer producing wells.   




 For the proposed option, the NEMS analysis shown in Table 7-5 estimates a 20 bcf 




increase in domestic natural gas production.  This amount is less than the amount estimated in 




the engineering analysis to be captured by emissions controls implemented as a result of the 
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proposed NSPS (approximately 180 bcf).  This difference is because NEMS models the 




adjustment of energy markets to the now relatively more efficient natural gas production sector.  




At the new natural gas supply and demand equilibrium in 2015, the modeling estimates 20 bcf 




more gas is produced at a relatively lower wellhead price (which will be presented momentarily).  




However, at the new equilibrium, producers implementing emissions controls still capture and 




sell approximately 180 bcf of natural gas.  For example, as shown in Table 7-4, about 11,200 




new unconventional natural gas wells are completed under the proposed NSPS; using 




assumptions from the engineering cost analysis about RECs required under State regulations and 




exploratory wells exempted from REC requirements, about 9,000 NSPS-required RECs would 




be performed on new natural gas well completions, according to the NEMS analysis.  This 




recovered natural gas substitutes for natural gas that would be produced from the ground absent 




the rule.  In effect, then, about 160 bcf of natural gas that would have been extracted and emitted 




into the atmosphere is left in the formation for future extraction. 




As we showed for natural gas drilling, Table 7-6 shows natural gas production from 




onshore wells in the lower 48 states by type of well, predicted for 2015, the analysis year.  




Production from conventional natural gas wells and CBM wells are estimated to increase under 




all NSPS regulatory options.  Production from shale gas reserves is estimated to decrease under 




Options 2 and 3, however, from the baseline projection.  Production from tight sands is forecast 




to decline slightly under Option 1. 
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Table 7-6 Natural Gas Production by Well Type (Onshore, Lower 48 States), NSPS 
Options 




                           Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Natural Gas Production by Well Type (trillion cubic feet) 
 Conventional Gas Wells 4.06 3.74 3.75 3.76 3.76 
 Tight Sands 5.96 5.89 5.87 6.00 6.00 
 Shale Gas 5.21 7.20 7.26 7.06 7.06 
 Coalbed Methane 1.72 1.67 1.69 1.72 1.71 
 Total 16.95 18.51 18.57 18.54 18.53 
       
% Change in Natural Gas Production by Well Type from Baseline 
 Conventional Gas Wells   0.32% 0.42% 0.48% 
 Tight Sands   -0.43% 1.82% 1.72% 
 Shale Gas   0.73% -1.97% -1.93% 
 Coalbed Methane   1.07% 2.86% 2.60% 
  Total     0.31% 0.16% 0.13% 




Note: Totals may not sum due to independent rounding. 




Overall, of the regulatory options, the proposed Option 2 is estimated to have the highest natural 




gas production from onshore wells in the lower 48 states, showing a 1.2% increase over the 




baseline projection. 




Table 7-7 presents estimates of national average wellhead natural gas and crude oil prices 




for onshore production in the lower 48 states, estimated for 2015, the year of analysis.  All NSPS 




options show a decrease in wellhead natural gas and crude oil prices.  The decrease in wellhead 




natural gas price form the baseline is attributable largely to the increased productivity of natural 




gas wells as a result of capturing a portion of completion emissions (in Options 1, 2, and 3) and 




in capturing recompletion emissions (in Options 2 and 3). 
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Table 7-7 Lower 48 Average Natural Gas and Crude Oil Wellhead Price, NSPS 
Options 




      Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Lower 48 Average Wellhead Price 
 Natural Gas (2008$ per Mcf) 4.07 4.22 4.18 4.18 4.19 
 Crude Oil (2008$ per barrel) 83.65 94.60 94.59 94.58 94.58 




       
% Change in Lower 48 Average Wellhead Price from Baseline 
 Natural Gas   -0.94% -0.94% -0.71% 




  Crude Oil     -0.01% -0.02% -0.02% 




  




Table 7-8 presents estimates of the price of natural gas to final consumers in 2008 dollars per 




million BTU.  The production price decreases estimated across NSPS are largely passed on to 




consumers but distributed unequally across consuming sectors.  Electric power sector consumers 




of natural gas are estimated to receive the largest price decrease while the transportation and 




residential sectors are forecast to receive the smallest price decreases.   




 
Table 7-8 Delivered Natural Gas Prices by Sector (2008$ per million BTU), 2015, NSPS 
Options 




      Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Delivered Prices (2008$ per million BTU)     
 Residential 10.52 10.35 10.32 10.32 10.33 
 Commercial 9.26 8.56 8.52 8.53 8.54 
 Industrial 4.97 5.08 5.05 5.05 5.06 
 Electric Power 4.81 4.77 4.73 4.74 4.75 
 Transportation 12.30 12.24 12.20 12.22 12.22 
 Average 6.76 6.59 6.55 6.57 6.57 
       
% Change in Delivered Prices from Baseline 
 Residential   -0.29% -0.29% -0.19% 
 Commercial   -0.47% -0.35% -0.23% 
 Industrial   -0.59% -0.59% -0.39% 
 Electric Power   -0.84% -0.63% -0.42% 
 Transportation   -0.33% -0.16% -0.16% 
  Average     -0.60% -0.41% -0.30% 
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Final consumption of natural gas is also estimated to increase in 2015 from the baseline 




under all NSPS options, as is shown on Table 7-9.  Like delivered price, the consumption shifts 




are distributed differently across sectors.    




 
Table 7-9 Natural Gas Consumption by Sector, NSPS Options 




                           Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Consumption (trillion cubic feet)      
 Residential 4.76 4.81 4.81 4.81 4.81 
 Commercial 3.22 3.38 3.38 3.38 3.38 
 Industrial 6.95 8.05 8.06 8.06 8.06 
 Electric Power 7.00 6.98 7.00 6.98 6.97 
 Transportation 0.03 0.04 0.04 0.04 0.04 
 Pipeline Fuel 0.64 0.65 0.65 0.66 0.66 
 Lease and Plant Fuel 1.27 1.20 1.21 1.21 1.21 
 Total 23.86 25.11 25.15 25.14 25.13 
       
% Change in Consumption from Baseline 
 Residential   0.00% 0.00% 0.00% 
 Commercial   0.00% 0.00% 0.00% 
 Industrial   0.12% 0.12% 0.12% 
 Electric Power   0.29% 0.00% -0.14% 
 Transportation   0.00% 0.00% 0.00% 
 Pipeline Fuel   0.00% 1.54% 1.54% 
 Lease and Plant Fuel   0.83% 0.83% 0.83% 
  Total     0.16% 0.12% 0.08% 




Note: Totals may not sum due to independent rounding. 




7.2.3.3 Impacts on Imports and National Fuel Mix 




The NEMS modeling shows that impacts from all NSPS options are not sufficiently large 




to affect the trade balance of natural gas.  As shown in Table 7-10, estimates of crude oil and 




natural gas imports do not vary from the baseline in 2015 for each regulatory option.   
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Table 7-10 Net Imports of Natural Gas and Crude Oil, NSPS Options 




                             Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Net Imports 
 Natural Gas (trillion cubic feet) 2.75 2.69 2.69 2.69 2.69 
 Crude Oil (million barrels/day) 9.13 8.70 8.70 8.70 8.70 
       
% Change in Net Imports 
 Natural Gas   0.00% 0.00% 0.00% 
  Crude Oil     0.00% 0.00% 0.00% 




 




Table 7-11 evaluates estimates of energy consumption by energy type at the national 




level for 2015, the year of analysis.  All three NSPS options are estimated to have small effects at 




the national level.  For Option 1, we estimate an increase in 0.02 quadrillion BTU in 2015, a 0.02 




percent increase.  The percent contribution of natural gas and biomass is projected to increase, 




while the percent contribution of liquid fuels and coal is expected to decrease under Option 1.  




Meanwhile, under the proposed Options 2, total energy consumption is also forecast to rise 0.02 




quadrillion BTU, with increase coming from natural gas primarily, with an additional small 




increase in coal consumption.  Under Option 3, total energy consumption is forecast to rise 0.01 




quadrillion BTU, or 0.01%, with a slight decrease in liquid fuel consumption from the baseline, 




but increases in natural gas and coal consumption. 
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Table 7-11 Total Energy Consumption by Energy Type (Quadrillion BTU), NSPS 
Options 




                              Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Consumption (quadrillion BTU)      
 Liquid Fuels 37.41 39.10 39.09 39.10 39.09 
 Natural gas 24.49 25.77 25.82 25.79 25.79 
 Coal 20.42 19.73 19.71 19.74 19.74 
 Nuclear Power 8.40 8.77 8.77 8.77 8.77 
 Hydropower 2.58 2.92 2.92 2.92 2.92 
 Biomass 2.98 3.27 3.28 3.27 3.27 
 Other Renewable Energy 1.72 2.14 2.14 2.14 2.14 
 Other 0.30 0.31 0.31 0.31 0.31 
 Total 98.29 102.02 102.04 102.04 102.03 
       
% Change in Consumption from Baseline 
 Liquid Fuels   -0.03% 0.00% -0.03% 
 Natural Gas   0.19% 0.08% 0.08% 
 Coal   -0.10% 0.05% 0.05% 
 Nuclear Power   0.00% 0.00% 0.00% 
 Hydropower   0.00% 0.00% 0.00% 
 Biomass   0.31% 0.00% 0.00% 
 Other Renewable Energy   0.00% 0.00% 0.00% 
 Other   0.00% 0.00% 0.00% 
  Total     0.02% 0.02% 0.01% 




Note: Totals may not sum due to independent rounding. 




 With the national profile of energy consumption estimated to change slightly under the 




regulatory options in 2015, the year of analysis, it is important to examine whether aggregate 




energy-related CO2-equivalent greenhouse gas (GHG) emissions also shift.  A more detailed 




discussion of changes in CO2-equivalent GHG emissions from a baseline is presented within the 




benefits analysis in Section 4.  Here, we present a single NEMS-based table showing estimated 




changes in energy-related “consumer-side” GHG emissions.  We use the terms “consumer-side” 




emissions to distinguish emissions from the consumption of fuel from emissions specifically 




associated with the extraction, processing, and transportation of fuels in the oil and natural gas 




sector under examination in this RIA.  We term the emissions associated with extraction, 




processing, and transportation of fuels “producer-side” emissions.    
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Table 7-12 Modeled Change in Energy-related "Consumer-Side" CO2-equivalent GHG 
Emissions 




                               Future NSPS Scenario, 2015 




  2011 Baseline Option 1 
Option 2 




(Proposed) Option 3 
Energy-related CO2-equivalent GHG Emissions (million metric tons CO2-equivalent)  
 Petroleum 2,359.59 2,433.60 2,433.12 2,433.49 2,433.45 
 Natural Gas 1,283.78 1,352.20 1,354.47 1,353.19 1,352.87 
 Coal 1,946.02 1,882.08 1,879.84 1,883.24 1,883.30 
 Other 11.99 11.99 11.99 11.99 11.99 
 Total 5,601.39 5,679.87 5,679.42 5,681.91 5,681.61 
       
% Change in Energy-related CO2-equivalent GHG Emissions from Baseline   
 Petroleum   -0.02% 0.00% -0.01% 
 Natural Gas   0.17% 0.07% 0.05% 
 Coal   -0.12% 0.06% 0.06% 
 Other   0.00% 0.00% 0.00% 
  Total     -0.01% 0.04% 0.03% 




   
Note: Excludes “producer-side” emissions and emissions reductions estimated to result from NSPS alternatives. 
Totals may not sum due to independent rounding. 




 




As is shown in Table 7-12, NSPS Option 1 is predicted to slightly decrease aggregate 




consumer-side energy-related CO2-equivalent GHG emissions, by about 0.01 percent, while the 




mix of emissions shifts slightly away from coal and petroleum toward natural gas.  Proposed 




Options 2 and 3 are estimated to increase consumer-side aggregate energy-related CO2-




equivalent GHG emissions by about 0.04 and 0.03 percent, respectively, mainly because 




consumer-side emissions from natural gas and coal combustion increase slightly. 




7.3 Employment Impact Analysis 




While a standalone analysis of employment impacts is not included in a standard cost-




benefit analysis, such an analysis is of particular concern in the current economic climate of 




sustained high unemployment. Executive Order 13563, states, “Our regulatory system must 




protect public health, welfare, safety, and our environment while promoting economic growth, 




innovation, competitiveness, and job creation” (emphasis added).  Therefore, we seek to inform 




the discussion of labor demand and job impacts by providing an estimate of the employment 




impacts of the proposed regulations using labor requirements for the installation, operation, and 















 




7-21 




maintenance of control requirements, as well as reporting and recordkeeping requirements.  




Unlike several recent RIAs, however, we do not provide employment impacts estimates based on 




the study by Morgenstern et al. (2002); we discuss this decision after presenting estimates of the 




labor requirements associated with reporting and recordkeeping and the installation, operation, 




and maintenance of control requirements. 




7.3.1 Employment Impacts from Pollution Control Requirements 




Regulations set in motion new orders for pollution control equipment and services. New 




categories of employment have been created in the process of implementing regulations to make 




our air safer to breathe. When a new regulation is promulgated, a response of industry is to order 




pollution control equipment and services in order to comply with the regulation when it becomes 




effective.  Revenue and employment in the environmental technology industry have grown 




steadily between 2000 and 2008, reaching an industry total of approximately $300 billion in 




revenues and 1.7 million employees in 2008.52  While these revenues and employment figures 




represent gains for the environmental technologies industry, they are costs to the regulated 




industries required to install the equipment.  Moreover, it is not clear the 1.7 million employees 




in 2008 represent new employment as opposed to workers being shifted from the production of 




goods and services to environmental compliance activities.   




Once the equipment is installed, regulated firms hire workers to operate and maintain the 




pollution control equipment – much like they hire workers to produce more output. Morgenstern 




et al. (2002) examined how regulated industries respond to regulation.  The authors found that, 




on average for the industries they studied, employment increases in regulated firms. Of course, 




these firms may also reassign existing employees to perform these activities. 




                                                 
52 In 2008, the industry totaled approximately $315 billion in revenues and 1.9 million employees including indirect 




employment effects, pollution abatement equipment production employed approximately 4.2 million workers in 
2008. These indirect employment effects are based on a multiplier for indirect employment = 2.24 (1982 value 
from Nestor and Pasurka - approximate middle of range of multipliers 1977-1991). Environmental Business 
International (EBI), Inc., San Diego, CA.  Environmental Business Journal, monthly (copyright).  
http://www.ebiusa.com/   EBI data taken from the Department of Commerce International Trade Administration 
Environmental Industries Fact Sheet from April 2010: 
http://web.ita.doc.gov/ete/eteinfo.nsf/068f3801d047f26e85256883006ffa54/4878b7e2fc08ac6d85256883006c45
2c?OpenDocument 
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Environmental regulations support employment in many basic industries. In addition to 




the increase in employment in the environmental protection industry (via increased orders for 




pollution control equipment), environmental regulations also support employment in industries 




that provide intermediate goods to the environmental protection industry.  The equipment 




manufacturers, in turn, order steel, tanks, vessels, blowers, pumps, and chemicals to manufacture 




and install the equipment.  Bezdek et al. (2008) found that investments in environmental 




protection industries create jobs and displace jobs, but the net effect on employment is positive. 




The focus of this part of the analysis is on labor requirements related to the compliance 




actions of the affected entities within the affected sector.  We do not estimate any potential 




changes in labor outside of the oil and natural gas sector.  This analysis estimates the 




employment impacts due to the installation, operation, and maintenance of control equipment, as 




well as employment associated with new reporting and recordkeeping requirements.   




It is important to highlight that unlike the typical case where to reduce a bad output (i.e., 




emissions) a firm often has to reduce production of the good output, many of the emission 




controls required by the proposed NSPS will simultaneously increase production of the good 




output and reduce production of bad outputs. That is, these controls jointly produce 




environmental improvements and increase output in the regulated sector.  New labor associated 




with implementing these controls to comply with the new regulations can also be viewed as 




additional labor increasing output while reducing undesirable emissions.  




No estimates of the labor used to manufacture or assemble pollution control equipment or 




to supply the materials for manufacture or assembly are included because U.S. EPA does not 




currently have this information.  The employment analysis uses a bottom-up engineering-based 




methodology to estimate employment impacts.  The engineering cost analysis summarized in this 




RIA includes estimates of the labor requirements associated with implementing the proposed 




regulations.  Each of these labor changes may either be required as part of an initial effort to 




comply with the new regulation or required as a continuous or annual effort to maintain 




compliance.  We estimate up-front and continual, annual labor requirements by estimating hours 




of labor required and converting this number to full-time equivalents (FTEs) by dividing by 




2,080 (40 hours per week multiplied by 52 weeks).  We note that this type of FTE estimate 
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cannot be used to make assumptions about the specific number of people involved or whether 




new jobs are created for new employees.  




 In other employment analyses U.S. EPA distinguished between employment changes 




within the regulated industry and those changes outside the regulated industry (e.g. a contractor 




from outside the regulated facility is employed to install a control device).  For this regulation 




however, the structure of the industry makes this difficult.  The mix of in-house versus 




contracting services used by firms is very case-specific in the oil and natural gas industry.  For 




example, sometimes the owner of the well, processing plant, or transmission pipelines uses in–




house employees extensively in daily operations, while in other cases the owner relies on outside 




contractors for many of these services.  For this reason, we make no distinction in the 




quantitative estimates between labor changes within and outside of the regulated sector. 




 The results of this employment estimate are presented in Table 7-13 for the proposed 




NSPS and in Table 7-14 for the proposed NESHAP amendments.  The tables breaks down the 




installation, operation, and maintenance estimates by type of pollution control evaluated in the 




RIA and present both the estimated hours required and the conversion of this estimate to FTE.  




For both the proposed NSPS and NESHAP amendments, reporting and recordkeeping 




requirements were estimated for the entire rules rather than by anticipated control requirements; 




the reporting and recordkeeping estimates are consistent with estimates EPA submitted as part of 




its Information Collection Request (ICR).   




The up-front labor requirement is estimated at 230 FTEs for the proposed NSPS and 




about 120 FTEs for the proposed NESHAP amendments.  These up-front FTE labor 




requirements can be viewed as short-term labor requirements required for affected entities to 




comply with the new regulation.  Ongoing requirements are estimated at about 2,400 FTEs for 




the proposed NSPS and about 102 FTEs for the proposed NESHAP amendments.  These 




ongoing FTE labor requirements can be viewed as sustained labor requirements required for 




affected entities to continuously comply with the new regulation  




Two main categories contain the majority of the labor requirements for the proposed 




rules: implementing reduced emissions completions (RECs) and reporting and recordkeeping 
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requirements for the proposed NSPS.  Also, note that pneumatic controllers have no up-front or 




continuing labor requirements.  While the controls do require labor for installation, operation, 




and maintenance, the required labor is less than that of the controllers that would be used absent 




the regulation.  In this instance, we assume the incremental labor requirements are zero. 




Implementing RECs are estimated to require about 2,230 FTE, over 90 percent of the 




total continuing labor requirements for the proposed NSPS.53  We denote REC-related 




requirements as continuing, or annual, as the REC requirements will in fact recur annually, albeit 




at different wells each year.  The REC requirements are associated with certain new well 




completions or existing well recompletions, which while individual completions occur over a 




short period of time (days to a few weeks), new wells and other existing wells are completed or 




recompleted annually.  Because of these reasons, we assume the REC-related labor requirements 




are annual. 




7.3.2 Employment Impacts Primarily on the Regulated Industry 




In previous RIAs, we transferred parameters from a study by Morgenstern et al. (2002) to 




estimate employment effects of new regulations.  (See, for example, the Regulatory Impact 




Analysis for the recently finalized Industrial Boilers and CISWI rulemakings, promulgated on 




February 21, 2011).  The fundamental insight of Morgenstern, et al. is that environmental 




regulations can be understood as requiring regulated firms to add a new output (environmental 




quality) to their product mixes. Although legally compelled to satisfy this new demand, regulated 




firms have to finance this additional production with the proceeds of sales of their other (market) 




products. Satisfying this new demand requires additional inputs, including labor, and may alter 




the relative proportions of labor and capital used by regulated firms in their production 




processes.  




Morgenstern et al. concluded that increased abatement expenditures in these industries 




generally do not cause a significant change in employment.  Using plant-level Census 




                                                 
53 As shown on  earlier in this section, we project that the number of successful natural gas wells drilled in 2015 will 




decline slightly from the baseline projection.  Therefore, there may be small employment losses in drilling-
related employment that partly offset gains in employment from compliance-related activities. 
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information between the years 1979 and 1991, Morgenstern et al. estimate the size of each effect 




for four polluting and regulated industries (petroleum refining, plastic material, pulp and paper, 




and steel). On average across the four industries, each additional $1 million (1987$) spending on 




pollution abatement results in a (statistically insignificant) net increase of 1.55 (+/- 2.24) jobs. As 




a result, the authors conclude that increases in pollution abatement expenditures do not 




necessarily cause economically significant employment changes. 




For this version of RIA for the proposed NSPS and NESHAP amendments, however, we 




chose not to quantitatively estimate employment impacts using Morgenstern et al. because of 




reasons specific to the oil and natural gas industry and proposed rules.  We believe the transfer of 




parameter estimates from the Morgenstern et al. study to the proposed NSPS and NESHAP 




amendments is beyond the range of the study for two reasons.  
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Table 7-13 Labor-based Employment Estimates for Reporting and Recordkeeping and Installing, Operating, and 
Maintaining Control Equipment Requirements, Proposed NSPS Option in 2015 




Source/Emissions Point Emissions Control 




Projected 
No. of 




Affected 
Units 




Per Unit 
Up- Front 




Labor 
Estimate 
(hours) 




Per Unit 
Annual 
Labor 




Estimate 
(hours) 




Total  
Up- Front 




Labor 
Estimate 
(hours) 




Total 
Annual 
Labor 




Estimate 
(hours) 




Up-Front 
Full-Time 
Equivalent 




Annual 
Full-Time 
Equivalent 




Well Completions         




 Hydraulically Fractured Gas Wells Reduced Emissions Completion (REC) 9,313 0 218 0 2,025,869 0.0 974.0 




 Hydraulically Fractured Gas Wells Combustion 446 0 22 0 9,626 0.0 4.6 




Well Recompletions         




 




Hydraulically Fractured Gas Wells (pre-
NSPS wells) REC 12,050 0 218 0 2,621,126 0.0 1,260.2 




Equipment Leaks         




  Processing Plants NSPS Subpart VVA 29 587 887 17,023 25,723 8.2 12.4 




Reciprocating Compressors         




 Gathering/Boosting Stations AMM 210 1 1 210 210 0.1 0.1 




 Processing Plants AMM 375 1 1 375 375 0.2 0.2 




 Transmission Compressor Stations AMM 199 1 1 199 199 0.1 0.1 




 Underground Storage Facilities AMM 9 1 1 9 9 0.0 0.0 




Centrifugal Compressors         




 Processing Plants Dry Seals/Route to Process or Control 16 355 0 5,680 0 2.7 0.0 




 Transmission Compressor Stations Dry Seals/Route to Process or Control 14 355 0 4,970 0 2.4 0.0 




Pneumatic Controllers         




 Oil and Gas Production Low Bleed/Route to Process 13,632 0 0 0 0 0.0 0.0 




 Natural Gas Trans. and Storage Low Bleed/Route to Process 67 0 0 0 0 0.0 0.0 




Storage Vessels         




 High Throughput 95% control 304 271 190 82,279 57,582 39.6 27.7 




Reporting and Recordkeeping for Complete NSPS --- --- --- 360,443 201,342 173.3 96.8 
TOTAL   --- --- --- 471,187 4,942,060 226.5 2,376.0 




Note: Full-time equivalents (FTE) are estimated by first multiplying the projected number of affected units by the per unit labor 
requirements and then multiplying by 2,080 (40 hours multiplied by 52 weeks).  Totals may not sum due to independent rounding.
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Table 7-14 Labor-based Employment Estimates for Reporting and Recordkeeping and Installing, Operating, and 
Maintaining Control Equipment Requirements, Proposed NESHAP Amendments in 2015 




Source/Emissions Point Emissions Control 




Projected 
No. of 




Affected 
Units 




Per Unit 
One-time 




Labor 
Estimate 
(hours) 




Per Unit 
Annual 
Labor 




Estimate 
(hours) 




Total One-
Time Labor 




Estimate 
(hours) 




Total 
Annual 
Labor 




Estimate 
(hours) 




One-time 
Full-Time 
Equivalent 




Annual 
Full-Time 
Equivalent 




Small Glycol Dehydrators          




 Production 
Combustion devices, recovery devices, 
process modifications 115 27 285 3,108 32,821 1.5 15.8 




 Transmission 
Combustion devices, recovery devices, 
process modifications 19 27 285 513 5,423 0.2 2.6 




Storage Vessels         




 Production Combustion devices, recovery devices 674 311 198 209,753 133,231 100.8 64.1 




Reporting and Recordkeeping for Complete NESHAP Amendments --- --- --- 36,462 39,923 17.5 19.2 




TOTAL   --- -- --- 249,836 211,398 120.1 101.6 




Note: Full-time equivalents (FTE) are estimated by first multiplying the projected number of affected units by the per unit labor 
requirements and then multiplying by 2,080 (40 hours multiplied by 52 weeks). Totals may not sum due to independent rounding.
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First, the possibility that the revenues producers are estimated to receive from additional natural 




gas recovery as a result of the proposed NSPS might offset the costs of complying with the rule 




presents challenges to estimating employment effects (see Section 3.2.2.1 of the RIA for a 




detailed discussion of the natural gas recovery).  The Morgenstern et al. paper, for example, is 




intended to analyze the impact of environmental compliance expenditures on industry 




employment levels, and it may not be appropriate to draw on their demand and net effects when 




compliance costs are expected to be negative.   




Second, the proposed regulations primarily affect the natural gas production, processing, 




and transmission segments of the industry.  While the natural gas processing segment of the oil 




and natural gas industry is similar to petroleum refining, which is examined in Morgenstern et 




al., the production side of the oil and natural gas (drilling and extraction, primarily) and natural 




gas pipeline transmission are not similar to petroleum refining.  Because of the likelihood of 




negative compliance costs for the proposed NSPS and the segments of the oil and natural gas 




industry affected by the proposals are not examined by Morgenstern et al., we decided not to use 




the parameters estimated by Morgenstern et al. to estimate within-industry employment effects 




for the proposed oil and natural gas NESHAP amendments and NSPS.   




That said, the likelihood of additional natural gas recovery is an important component of 




the market response to the rule, as it is expected that this additional natural gas recovery will 




reduce the price of natural gas.  Because of the estimated fall in prices in the natural gas sector 




due to the proposed NSPS, prices in other sectors that consume natural gas are likely drop 




slightly due to the decrease in energy prices.  This small production increase and price decrease 




may have a slight stimulative effect on employment in industries that consume natural gas. 




7.4 Small Business Impacts Analysis 




The Regulatory Flexibility Act as amended by the Small Business Regulatory Enforcement 




Fairness Act (SBREFA) generally requires an agency to prepare a regulatory flexibility analysis 




of any rule subject to notice and comment rulemaking requirements under the Administrative 




Procedure Act or any other statute, unless the agency certifies that the rule will not have a 
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significant economic impact on a substantial number of small entities. Small entities include 




small businesses, small governmental jurisdictions, and small not-for-profit enterprises. 




After considering the economic impact of the proposed rules on small entities for both the 




NESHAP and NSPS, the screening analysis indicates that these proposed rules will not have a 




significant economic impact on a substantial number of small entities (or “SISNOSE”).  The 




supporting analyses for these determinations are presented in this section of the RIA. 




As discussed in previous sections of the economic impact analysis, under the proposed 




NSPS, some affected producers are likely to be able to recover natural gas that would otherwise 




be vented to the atmosphere, as well as recover saleable condensates that would otherwise be 




emitted.  EPA estimates that the revenues from this additional natural gas product recovery will 




offset the costs of implementing control options implemented as a result of the Proposed NSPS.  




Because the total costs of the rule are likely to be more than offset by the revenues producers 




gain from increased natural gas recovery, we expect there will be no SISNOSE arising from the 




proposed NSPS.  However, not all components of the proposed NSPS are estimated to have cost 




savings.  Therefore, we analyze potential impacts to better understand the potential distribution 




of impacts across industry segments and firms.  We feel taking this approach strengthens the 




determination that there will be no SISNOSE.  Unlike the controls for the proposed NSPS, the 




controls evaluated under the proposed NESHAP amendments do not recover significant 




quantities of natural gas products.   




7.4.1 Small Business National Overview 




The industry sectors covered by the final rule were identified during the development of 




the engineering cost analysis.  The U.S. Census Bureau’s Statistics of U.S. Businesses (SUSB) 




provides national information on the distribution of economic variables by industry and 




enterprise size. The Census Bureau and the Office of Advocacy of the Small Business 




Administration (SBA) supported and developed these files for use in a broad range of economic 




analyses.54  Statistics include the total number of establishments, and receipts for all entities in an 




industry; however, many of these entities may not necessarily be covered by the final rule. SUSB 




also provides statistics by enterprise employment and receipt size (Table 7-15 and Table 7-16).  




                                                 
54See http://www.census.gov/csd/susb/ and http://www.sba.gov/advocacy/ for additional details. 
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The Census Bureau’s definitions used in the SUSB are as follows: 




� Establishment: A single physical location where business is conducted or where 
services or industrial operations are performed.  




� Firm: A firm is a business organization consisting of one or more domestic 
establishments in the same state and industry that were specified under common 
ownership or control. The firm and the establishment are the same for single-
establishment firms. For each multi-establishment firm, establishments in the same 
industry within a state will be counted as one firm- the firm employment and annual 
payroll are summed from the associated establishments. 




� Receipts: Receipts (net of taxes) are defined as the revenue for goods produced, 
distributed, or services provided, including revenue earned from premiums, 
commissions and fees, rents, interest, dividends, and royalties. Receipts exclude all 
revenue collected for local, state, and federal taxes.  




� Enterprise: An enterprise is a business organization consisting of one or more 
domestic establishments that were specified under common ownership or control. The 
enterprise and the establishment are the same for single-establishment firms. Each 
multi-establishment company forms one enterprise—the enterprise employment and 
annual payroll are summed from the associated establishments. Enterprise size 
designations are determined by the sum of employment of all associated 
establishments. 




 




Because the SBA’s business size definitions (SBA, 2008) apply to an establishment’s “ultimate 




parent company,” we assumed in this analysis that the “firm” definition above is consistent with 




the concept of ultimate parent company that is typically used for SBREFA screening analyses, 




and the terms are used interchangeably.    
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Table 7-15 Number of Firms, Total Employment, and Estimated Receipts by Firm Size and NAICS, 2007 
      Owned by Firms with:   




NAICS NAICS Description 




SBA Size 
Standard 
(effective 
Nov. 5, 
2010) 




 < 20 
Employees  




 20-99 
Employees  




 100-499 
Employees  




 Total < 
500 




Employees  
 > 500 




Employees  Total Firms 
Number of Firms by Firm Size        
211111 Crude Petroleum and Natural Gas Extraction 500 5,759 455 115 6,329 95 6,424 
211112 Natural Gas Liquid Extraction 500 77 9 12 98 41 139 
213111 Drilling Oil and Gas Wells 500 1,580 333 97 2,010 49 2,059 
486210 Pipeline Transportation of Natural Gas $7.0 million 63 12 9 84 42 126 




         
Total Employment by Firm Size        
211111 Crude Petroleum and Natural Gas Extraction 500 21,170 16,583 17,869 55,622 77,664 133,286 
211112 Natural Gas Liquid Extraction 500 372 305 1,198 1,875 6,648 8,523 
213111 Drilling Oil and Gas Wells 500 5,972 13,787 16,893 36,652 69,774 106,426 
486210 Pipeline Transportation of Natural Gas $7.0 million 241 382 1,479 2,102 22,581 24,683 




         
Estimated Receipts by Firm Size ($1000)        
211111 Crude Petroleum and Natural Gas Extraction 500 12,488,688 15,025,443 17,451,805 44,965,936 149,141,316 194,107,252 
211112 Natural Gas Liquid Extraction 500 209,640 217,982 1,736,706 2,164,328 37,813,413 39,977,741 
213111 Drilling Oil and Gas Wells 500 1,101,481 2,460,301 3,735,652 7,297,434 16,550,804 23,848,238 
486210 Pipeline Transportation of Natural Gas $7.0 million 332,177 518,341 1,448,020 2,298,538 18,498,143 20,796,681 




Source: U.S. Census Bureau. 2010. “Number of Firms, Number of Establishments, Employment, Annual Payroll, and Estimated Receipts by Enterprise Receipt Size for the 
United States, All Industries:  2007.” <http://www.census.gov/econ/susb/> 
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Table 7-16 Distribution of Small and Large Firms by Number of Firms, Total 
Employment, and Estimated Receipts by Firm Size and NAICS, 2007 




      Percent of Firms 




NAICS NAICS Description Total Firms 
 Small 




Businesses  
 Large 




Businesses  Total Firms 




Number of Firms by Firm Size 
211111 Crude Petroleum and Natural Gas Extraction 6,424 98.5% 1.5% 100.0% 
211112 Natural Gas Liquid Extraction 139 70.5% 29.5% 100.0% 
213111 Drilling Oil and Gas Wells 2,059 97.6% 2.4% 100.0% 
486210 Pipeline Transportation of Natural Gas 126 48.4% 51.6% 100.0% 




Total Employment by Firm Size 
211111 Crude Petroleum and Natural Gas Extraction 133,286 41.7% 58.3% 100.0% 
211112 Natural Gas Liquid Extraction 8,523 22.0% 78.0% 100.0% 
213111 Drilling Oil and Gas Wells 106,426 34.4% 65.6% 100.0% 
486210 Pipeline Transportation of Natural Gas 24,683 N/A*  N/A*  N/A*  




Estimated Receipts by Firm Size ($1000) 
211111 Crude Petroleum and Natural Gas Extraction 194,107,252 23.2% 76.8% 100.0% 
211112 Natural Gas Liquid Extraction 39,977,741 5.4% 94.6% 100.0% 
213111 Drilling Oil and Gas Wells 23,848,238 30.6% 69.4% 100.0% 




486210 Pipeline Transportation of Natural Gas 20,796,681 N/A*  N/A*  N/A*  




Note: Employment and receipts could not be broken down between small and large businesses because of non-
disclosure requirements. 




Source: SBA 
 




While the SBA and Census Bureau statistics provide informative broad contextual 




information on the distribution of enterprises by receipts and number of employees, it is also 




useful to additionally contrast small and large enterprises (where large enterprises are defined as 




those that are not small, according to SBA criteria) in the oil and natural gas industry.  The 




summary statistics presented in previous tables indicate that there are a large number of 




relatively small firms and a small number of large firms.  Given the majority of expected impacts 




of the proposed rules arises from well completion-related requirements, which impacts 




production activities, exclusively, some explanation of this particular market structure is 




warranted as it pertains to production and small entities.  An important question to answer is 




whether there are particular roles that small entities serve in the production segment of the oil 




and natural gas industry that may be disproportionately affected by the proposed rules. 
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The first important broad distinction among firms is whether they are independent or 




integrated.  Independent firms concentrate on exploration and production (E&P) activities, while 




integrated firms are vertically integrated and often have operations in E&P, processing, refining, 




transportation, and retail.  To our awareness, there are no small integrated firms.  Independent 




firms may own and operate wells or provide E&P-related services to the oil and gas industry.  




Since we are focused on evaluating potential impacts to small firms owning and operating new 




and existing hydraulically fractured wells, we should narrow down on this sector.   




In our understanding, there is no single industry niche for small entities in the production 




segment of the industry since small operators have different business strategies and that small 




entities can own different types of wells.  The organization of firms in oil and natural gas 




industry also varies greatly from firm to firm.  Additionally, oil and natural gas resources vary 




widely geographically and can vary significantly within a single field.  




Among many important roles, independent small operators historically pioneered 




exploration in new areas, as well as developed new technologies.  By taking on these relatively 




large risks, these small entrepreneurs (wildcatters) have been critical sources of industrial 




innovation and opened up critical new energy supplies for the U.S. (HIS Global Insight).  In 




recent decades, as the oil and gas industry has concentrated via mergers, many of these smaller 




firms have been absorbed into large firms.   




Another critical role, which provides an interesting contrast to small firms pioneering 




new territory, is that smaller independents maintain and operate a large proportion of the 




Nation’s low producing wells, which are also known as marginal or stripper wells (Duda et al. 




2005).  While marginal wells represent about 80 percent of the population of producing wells, 




they produce about 15 percent of domestic production, according to EIA (Table 7-17). 
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Table 7-17 Distribution of Crude Oil and Natural Gas Wells by Productivity Level, 2009 




Type of Wells Wells (no.) Wells (%) 




Production 
(MMbbl for oil 
and Bcf gas) Production (%) 




Crude Oil 
Stripper Wells (<15 boe per year) 310,552 85% 311 19% 




Other Wells (>=15 boe per year) 52,907 15% 1,331 81% 




Total Crude Oil Wells 363,459 100% 1,642 100% 
Natural Gas 




Natural Gas Stripper Wells (<15 boe per year) 338,056 73% 2,912 12% 




Other Natural Gas Wells (>=15 boe per year) 123,332 27% 21,048 88% 




Total Natural Gas Wells 461,388 100% 23,959 100% 




Source: U.S. Energy Information Administration, Distribution of Wells by Production Rate Bracket. 
<http://www.eia.gov/pub/oil_gas/petrosystem/us_table.html> Accessed 7/10/11. 




Note: Natural gas production converted to barrels oil equivalent (boe) uses the conversion of 0.178 barrels of crude oil to 
1000 cubic feet natural gas. 
 




Many of these wells were likely drilled and initially operated by major firms (although 




the data are not available to quantify the percentage of wells initially drilled by small versus 




large producers).  Well productivity levels typically follow a steep decline curve; high 




production in earlier years but sustained low production for decades.  Because of relatively low 




overhead of maintaining and operating few relatively co-located wells, some small operators 




with a particular business strategy purchase low producing wells from the majors, who 




concentrate on new opportunities.   As small operators have provided important technical 




innovation in exploration, small operators have also been sources of innovation in extending the 




productivity and lifespan of existing wells (Duda et al. 2005). 




7.4.2 Small Entity Economic Impact Measures 




The proposed Oil and Natural Gas NSPS and NESHAP amendments will affect the 




owners of the facilities that will incur compliance costs to control their regulated emissions. The 




owners, either firms or individuals, are the entities that will bear the financial impacts associated 




with these additional operating costs. The proposed rule has the potential to impact all firms 




owning affected facilities, both large and small.  
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The analysis provides EPA with an estimate of the magnitude of impacts the proposed 




NSPS and NESHAP amendments may have on the ultimate domestic parent companies that own 




facilities EPA expects might be impacted by the rules. The analysis focuses on small firms 




because they may have more difficulty complying with a new regulation or affording the costs 




associated with meeting the new standard. This section presents the data sources used in the 




screening analysis, the methodology we applied to develop estimates of impacts, the results of 




the analysis, and conclusions drawn from the results.  




The small business impacts analysis for the NSPS and NESHAP amendments relies upon 




a series of firm-level sales tests (represented as cost-to-revenue ratios) for firms that are likely to 




be associated with NAICS codes listed in Table 7-15.  For both the NSPS and NESHAP 




amendments, we obtained firm-level employment, revenues, and production levels using various 




sources, including the American Business Directory, the Oil and Gas Journal, corporate 




websites, and publically-available financial reports.  Using these data, we estimated firm-level 




compliance cost impacts and calculated cost-to-revenue ratios to identify small firms that might 




be significantly impacts by the rules.  The approaches taken for the NSPS and NESHAP 




amendments differed; more detail on approaches for each set of proposed rules is presented in 




the following sections. 




For the sales test, we divided the estimates of annualized establishment compliance costs 




by estimates of firm revenue. This is known as the cost-to-revenue ratio, or the “sales test.” The 




“sales test” is the impact methodology EPA employs in analyzing small entity impacts as 




opposed to a “profits test,” in which annualized compliance costs are calculated as a share of 




profits.  The sales test is often used because revenues or sales data are commonly available for 




entities impacted by EPA regulations, and profits data normally made available are often not the 




true profit earned by firms because of accounting and tax considerations.  Revenues as typically 




published are correct figures and are more reliably reported when compared to profit data. The 




use of a “sales test” for estimating small business impacts for a rulemaking such as this one is 




consistent with guidance offered by EPA on compliance with SBREFA55 and is consistent with 




guidance published by the U.S. SBA’s Office of Advocacy that suggests that cost as a percentage 




                                                 
55 The SBREFA compliance guidance to EPA rulewriters regarding the types of small business analysis that should 




be considered can be found at <http://www.epa.gov/sbrefa/documents/rfaguidance11-00-06.pdf> 















 




7-36 




of total revenues is a metric for evaluating cost increases on small entities in relation to increases 




on large entities (U.S. SBA, 2010).568 




7.4.3 Small Entity Economic Impact Analysis, Proposed NSPS 




7.4.3.1 Overview of Sample Data and Methods 




 
The proposed NSPS covers emissions points within various stages of the oil and natural 




gas production process.  We expect that firms within multiple NAICS codes will be affected, 




namely the NAICS categories presented in Table 7-15.  Because of the diversity of the firms 




potentially affected, we decided to analyze three distinct groups of firms within the oil and 




natural gas industry, while accounting for overlap across the groups.  We analyze firms that are 




involved in oil and natural gas extraction that are likely to drill and operate wells, while a subset 




are integrated firms involved in multiple segments of production, as well as retailing products.  




We also analyze firms that primarily operate natural gas processing plants.  A third set of firms 




we analyzed contains firms that primarily operate natural gas compression and pipeline 




transmission. 




To identify firms involved in the drilling and primary production of oil and natural gas, 




we relied upon the annual Oil and Gas Journal 150 Survey (OGJ 150) as described in the 




Industry Profile in Section 2.  While the OGJ 150 lists public firms, we believe the list is 




reasonably representative of the larger population of public and private firms operating in this 




segment of the industry.  While the proportion of small firm in the OGJ 150 is smaller than the 




proportion evaluated by the Census SUSB, the OGJ 150 provides detailed information on the 




production activities and financial returns of the firms within the list, which are critical 




ingredients to the small business impacts analysis.  We drew upon the OGJ 150 lists published 




for the years 2008 and 2009 (Oil and Gas Journal, September 21, 2009 and Oil and Gas Journal, 




September 6, 2010).  The year 2009 saw relatively low levels of drilling activities because of the 




economic recession, while 2008 saw a relatively high level of drilling activity because of high 




fuel prices.  Combined, we believe these two years of data are representative.    




                                                 
56U.S. SBA, Office of Advocacy. A Guide for Government Agencies, How to Comply with the Regulatory 




Flexibility Act, Implementing the President’s Small Business Agenda and Executive Order 13272, June 2010. 
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To identify firms that process natural gas, the OGJ also releases a period report entitled 




“Worldwide Gas Processing Survey”, which provides a wide range of information on existing 




processing facilities.  We used the most recent list of U.S. gas processing facilities57 and other 




resources, such as the American Business Directory and company websites, to best identify the 




parent company of the facilities.  To identify firms that compress and transport natural gas via 




pipelines, we examined the periodic OGJ survey on the economics of the U.S. pipeline industry.  




This report examines the economic status of all major and non-major natural gas pipeline 




companies.58  For these firms, we also used the American Business Directory and corporate 




websites to best identify the ultimate owner of the facilities or companies. 




After combining the information for exploration and production firms, natural gas 




processing firms, and natural gas pipeline transmission firms in order to identify overlaps across 




the list, the approach yielded a sample of 274 firms that would potentially be affected by the 




proposed NSPS in 2015 assuming their 2015 production activities were similar to those in 2008 




and 2009.  We estimate that 129 (47 percent) of these firms are small according to SBA criteria.  




We estimate 121 firms (44 percent) are not small firms according to SBA criteria.  We are unable 




to classify the remaining 24 firms (9 percent) because of a lack of required information on 




employee counts or revenue estimates. 




Table 7-18 shows the estimated revenues for 250 firms for which we have sufficient data 




that would be potentially affected by the proposed NSPS based upon their activities in 2008 and 




2009.  We segmented the sample into four groups, production and integrated firms, processing 




firms, pipeline firms, and pipelines/processing firms.  For the firms in the pipelines/processing 




group, we were unable to determine the firms’ primary line of business, so we opted to group 




together as a fourth group. 




  




                                                 
57 Oil and Gas Journal. “Special Report: Worldwide Gas Processing: New Plants, Data Push Global Gas Processing 
Capacity Ahead in 2009.” June 7, 2010. 
58 Oil and Gas Journal. “Natural Gas Pipelines Continue Growth Despite Lower Earnings; Oil Profits Grow.” 
November 1, 2010. 
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Table 7-18 Estimated Revenues for Firms in Sample, by Firm Type and Size 




    




Number of Firms 




Estimated Revenues (millions, 2008 dollars) 




Firm Type/Size Total Average Median Minimum Maximum 




Production and Integrated 




 




Small 79 18,554.5 234.9 76.3 0.1 1,116.9 




Large 49 1,347,463.0 27,499.2 1,788.3 12.9 310,586.0 




Subtotal 128 1,366,017.4 10,672.0 344.6 0.1 310,586.0 




Pipeline 




 




Small 11 694.5 63.1 4.6 0.5 367.0 




Large 36 166,290.2 4,619.2 212.9 7.1 112,493.0 




Subtotal 47 166,984.6 3,552.9 108.0 0.5 112,493.0 




Processing 




 




Small 39 4,972.1 127.5 26.9 1.9 1,459.1 




Large 23 177,632.1 8,881.6 2,349.4 10.4 90,000.0 




Subtotal 62 182,604.2 3,095.0 41.3 1.9 90,000.0 




Pipelines/Processing 




 




Small 0 N/A N/A N/A N/A N/A 




Large 13 175,128.5 13,471.4 6,649.4 858.6 71,852.0 




Subtotal 13 175,128.5 13,471.4 6,649.4 858.6 71,852.0 




Total 
 




 




Small 129 24,221.1 187.8 34.9 0.1 1,459.1 




Large 121 1,866,513.7 15,817.9 1,672.1 7.1 310,586.0 




  Total 250 1,890,734.8 7,654.8 163.9 0.1 310,586.0 
Sources: Oil and Gas Journal. “OGJ150.” September 21, 2009; Oil and Gas Journal. “OGJ150 Financial Results 
Down in '09; Production, Reserves Up.” September 6, 2010.  Oil and Gas Journal. “Special Report: Worldwide Gas 
Processing: New Plants, Data Push Global Gas Processing Capacity Ahead in 2009.” June 7, 2010, with additional 
analysis to determine ultimate ownership of plants.  Oil and Gas Journal. “Natural Gas Pipelines Continue Growth 
Despite Lower Earnings; Oil Profits Grow.” November 1, 2010.  American Business Directory was used to 
determine number of employees. 
 
 




As shown in Table 7-18, there is a wide variety of revenue levels across firm size, as well as 




across industry segments.  The estimated revenues within the sample are concentrated on 




integrated firms and firms engaged in production activities (the E&P firms mentioned earlier). 
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 The oil and natural gas industry is capital-intensive.  To provide more context on the 




potential impacts of new regulatory requirements, Table 7-19 presents descriptive statistics for 




small and large integrated and production firms from the sample of firms (121 of the 128 




integrated and production firms listed in the Oil and Gas Journal; capital and exploration 




expenditures for 7 firms were not reported in the Oil and Gas Journal). 




Table 7-19 Descriptive Statistics of Capital and Exploration Expenditures, Small and 
Large Firms in Sample, 2008 and 2009 (million 2008 dollars) 




    Capital and Exploration Expenditures (millions, 2008 dollars) 




Firm Size Number Total Average Median Minimum Maximum 




Small 76 13,478.8 177.4 67.1 0.1 2,401.9




Large 45 126,749.3 2,816.7 918.1 10.3 22,518.7




Total 121 140,228.2 1,158.9 192.8 0.1 22,518.7
 
Sources: Oil and Gas Journal. “OGJ150.” September 21, 2009; Oil and Gas Journal. “OGJ150 Financial Results 




Down in '09; Production, Reserves Up.” September 6, 2010.  American Business Directory was used to 
determine number of employees. 




 




The average 2008 and 2009 total capital and exploration expenditures for the sample of 121 




firms were $140 billion in 2008 dollars).  About 10 percent of this total was spent by small firms.  




Average capital and explorations expenditures for small firms are about 6 percent of large firms; 




median expenditures of small firms are about 7 percent of large firms’ expenditures.  For small 




firms, capital and exploration expenditures are high relative to revenue, which appears to hold 




true more generally for independent E&P firms compared to integrated major firms.  This would 




seem to indicate the capital-intensive nature of E&P activities.  As expected, this would drive up 




ratios comparing estimated engineering costs to revenues and capital and exploration 




expenditures.   




 Table 7-20 breaks down the estimated number of natural gas and crude oil wells drilled 




by the 121 firms in the sample for which the Oil and Gas Journal information reported well-




drilling estimates.  Note the fractions on the minimum and maximum statistics; the fractions 




reported are due to our assumptions to estimate oil and natural gas wells drilled from the total 




wells drilled reported by the Oil and Gas Journal.  The OGJ150 lists new wells drilled by firm in 




2008 and 2009, but the drilling counts are not specific to crude oil or natural gas wells.  We 
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apportion the wells drilled to natural gas and crude oil wells using the distribution of well drilling 




in 2009 (63 percent natural gas and 37 percent oil).    




Table 7-20 Descriptive Statistics of Estimated Wells Drilled, Small and Large Firms in 
Sample, 2008 and 2009 (million 2008 dollars) 




      
Estimated Average Wells Natural Gas and Crude Oil Wells Drilled 




(2008 and 2009) 




Well Type Firm Size Number of Firms Total Average Median Minimum Maximum 




Natural Gas 




Small 76 2,288.3 30.1 6.0 0.2 259.3 




Large 45 9,445.1 209.9 149.1 0.6 868.3 




Subtotal 121 11,733.4 97.0 28.3 0.2 868.3 




Crude Oil 




Small 76 1,317.1 17.3 3.5 0.1 149.2 




Large 45 5,436.3 120.8 85.8 0.4 499.7 




Subtotal 121 6,753.4 55.8 16.3 0.1 499.7 




Total 




Small 76 3,605.4 47.4 9.5 0.0 408.5 




Large 45 14,881.4 330.7 234.9 0.0 1,368.0 




  Total 121 18,486.8 152.8 44.6 0.0 1,368.0 




 
Sources: Oil and Gas Journal. “OGJ150.” September 21, 2009; Oil and Gas Journal. “OGJ150 Financial Results 




Down in '09; Production, Reserves Up.” September 6, 2010.  American Business Directory was used to 
determine number of employees. 




 




This table highlights the fact that many firms drill relatively few wells; the median for small 




firms is 6 natural gas wells compared to 149 for large firms.  Later in this section, we examine 




whether this distribution has implications for the engineering costs estimates, as well as the 




estimates of expected natural product recovery from controls such as RECs. 




Unlike the analysis that follows for the analysis of impacts on small business from the 




NESHAP amendments, we have no specific data on potentially affected facilities under the 




NSPS.  The NSPS will apply to new and modified sources, for which data are not fully available 




in advance, particularly in the case of new and modified sources such as well completions and 




recompletions which are spatially diffuse and potentially large in number.   




The engineering cost analysis estimated compliance costs in a top-down fashion, 




projecting the number of new sources at an annual level and multiplying these estimates by 















 




7-41 




model unit-level costs to estimate national impacts.  To estimate per-firm compliance costs in 




this analysis, we followed a procedure similar to that of entering estimate compliance costs in 




NEMS on a per well basis.  We first use the OGJ150-based list to estimate engineering 




compliance costs for integrated and production companies that may operate facilities in more 




than one segment of the oil and natural gas industry.  We then estimate the compliance costs per 




crude oil and natural gas well by totaling all compliance costs estimates in the engineering cost 




estimates for the proposed NSPS and dividing that cost by the total number of crude oil and 




natural gas wells forecast as of 2015, the year of analysis.  These compliance costs include the 




expected revenue from natural gas and condensate recovery that result from implementation of 




some proposed controls.   




This estimation procedure yielded an estimate of crude well compliance costs of $162 per 




drilled well and natural gas well compliance costs of $38,719 without considering estimated 




revenues from product recovery and -$2,455 per drilled well with estimated revenues from 




product recovery included.  Note that the divergence of estimated per well costs between crude 




oil and natural gas wells is because the proposed NSPS requirements are primary directed toward 




natural gas wells.  Also note that the per well cost savings estimate for natural gas wells is 




different than the estimated cost of implementing a REC; this difference is because this estimate 




is picking up savings from other control options.  We then estimate a single-year, firm-level 




compliance cost for this subset of firms by multiplying the per well cost estimates with the well 




count estimates. 




The OGJ reports plant processing capacity in terms of MMcf/day.  In the energy system 




impacts analysis, the NEMS model estimates a 6.5 percent increase (from 21.05 tcf in 2011 to 




22.43 tcf in 2015) in domestic natural gas production from 2011 to 2015, the analysis year.  On 




this, basis, we estimate that natural gas processing capacity for all plants in the OGJ list will 




increase 1.3 percent per year.  This annual increment is equivalent to an increase in national gas 




processing capacity of 350 bcf per year.  We assume that the engineering compliance costs 




estimates associated with processing are distributed according to the proportion of the increased 




national processing capacity contributed by each processing plant.  These costs are estimated at 




$6.9 million without estimated revenues from product recovery and $2.3 million with estimated 
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revenues from product recovery, respectively, in 2008 dollars, or about $20/MMcf without 




revenues and $7/MMcf with revenues.  




The OGJ report on pipeline companies has the advantage that it reports expenditures on 




plant additions.  We assume that the firm-level proposed compression and transmission-related 




NSPS compliance costs are proportional to the expenditures on plant additions and that these 




additions reflect a representative year or this analysis.  We estimate the annual compression and 




transmission-related NSPS compliance costs at $5.5 million without estimated revenues from 




product recovery and $3.7 million with estimated revenues from product recovery, respectively, 




in 2008 dollars.  




7.4.3.2 Small Entity Impact Analysis, Proposed NSPS, Results 




Summing estimated annualized engineering compliance costs across industry segment 




and individual firms in our sample, we estimate firms in the OGJ-based sample will face about 




$480 million in 2008 dollars, about 65 percent of the estimated annualized costs of the Proposed 




NSPS without including revenues from additional product recovery ($740 million).  When 




including revenues from additional product recovery, the estimated compliance costs for the 




firms in the sample is about  -$23 million, compared to engineering cost estimate of -$45 million. 




Table 7-21 presents the distribution of estimated proposed NSPS compliance costs across 




firm size for the firms within our sample.  Evident from this table, about 98 percent of the 




estimated engineering compliance costs accrue to the integrated and production segment of the 




industry, again explain by the fact that completion-related requirements contribute the bulk of the 




estimated engineering compliance costs (as well as estimated emissions reductions).  About 17 




percent of the total estimated engineering compliance costs (and about 18 percent of the costs 




accruing the integrated and production segment) are focused on small firms. 
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Table 7-21 Distribution of Estimated Proposed NSPS Compliance Costs Without 
Revenues from Additional Natural Gas Product Recovery across Firm Size in Sample of 
Firms 




    




Number of Firms 




Estimated Engineering Compliance Costs Without Estimated Revenues from 
Natural Gas Product Recovery (2008 dollars) 




Firm Type/Size Total Mean Median Minimum Maximum 




Production and Integrated 




Small 79 82,293,903 1,041,695 221,467 3,210 10,054,401 




Large 49 387,489,928 7,907,958 5,730,634 15,238 33,677,388 




Subtotal 128 469,783,831 3,670,186 969,519 3,210 33,677,388 




Pipeline 
    Small 11 3,386 308 111 18 1,144 




Large 36 1,486,929 41,304 3,821 37 900,696 




Subtotal 47 1,490,314 31,709 2,263 18 900,696 




Processing 
    




 




Small 39 476,165 12,209 1,882 188 276,343 




Large 23 859,507 37,370 8,132 38 423,645 




Subtotal 62 1,335,672 21,543 2,730 38 423,645 




Pipelines/Processing 
    




 




Small 0 N/A N/A N/A N/A N/A 




Large 13 5,431,510 417,808 147,925 2,003 2,630,236 




Subtotal 13 5,431,510 417,808 147,925 2,003 2,630,236 




Total 
     




 




Small 129 82,773,454 641,655 49,386 18 10,054,401 




Large 121 395,267,874 3,266,677 57,220 37 33,677,388 




  Total 250 478,041,328 1,912,165 55,888 18 33,677,388 




 
 




These distributions are similar when the revenues from expected natural gas recovery are 




included (Table 7-22).  About 21 percent of the total savings from the proposed NSPS is 




expected to accrue to small firms (about 19 percent of the savings to the integrated and 




production segment accrue to small firms).  Note also in Table 7-22 that the pipeline and 




processing segments (and the pipeline/processing firms) are not expected to experience net cost 




savings (negative costs) from the proposed NSPS. 
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Table 7-22 Distribution of Estimated Proposed NSPS Compliance Costs With Revenues 
from Additional Natural Gas Product Recovery across Firm Size in Sample of Firms 




    




Number of Firms 




Estimated Engineering Compliance Costs With Estimated Revenues from 
Natural Gas Product Recovery (millions, 2008 dollars) 




Firm Type/Size Total Mean Median Minimum Maximum 




Production and Integrated 




Small 79 -5,065,551 -64,121 -13,729 -620,880 8,699 




Large 49 -22,197,126 -453,003 -318,551 -2,072,384 423,760 




Subtotal 128 -27,262,676 -212,990 -43,479 -2,072,384 423,760 




Pipeline 
    Small 11 2,303 209 76 12 779 




Large 36 1,011,572 28,099 2,599 25 612,753 




Subtotal 47 1,013,876 21,572 1,539 12 612,753 




Processing 
    




 




Small 39 160,248 4,109 634 63 93,000 




Large 23 289,258 12,576 2,737 13 142,573 




Subtotal 62 449,506 7,250 919 13 142,573 




Pipelines/Processing 
    




 




Small 0 --- --- --- --- --- 




Large 13 3,060,373 235,413 86,301 716 1,746,730 




Subtotal 13 3,060,373 235,413 86,301 716 1,746,730 




Total 
 




 




Small 129 -4,902,999 -38,008 -2,520 -620,880 93,000 




Large 121 -17,835,922 -147,404 634 -2,072,384 1,746,730 




  Total 250 -22,738,922 -90,956 22 -2,072,384 1,746,730 
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Table 7-23 Summary of Sales Test Ratios, Without Revenues from Additional Natural 
Gas Product Recovery for Firms Affected by Proposed NSPS 




    




Number of Firms 




Descriptive Statistics for Sales Test Ratio Without Estimated Revenues 
from Natural Gas Product Recovery (%) 




Firm Type/Size Mean Median Minimum Maximum 




Production and Integrated 




Small 79 2.18% 0.49% 0.01% 50.83% 




Large 49 0.41% 0.28% <0.01% 2.83% 




Subtotal 128 1.50% 0.39% <0.01% 50.83% 




Pipeline 




Small 11 <0.01% <0.01% <0.01% 0.01% 




Large 36 0.01% <0.01% <0.01% 0.06% 




Subtotal 47 0.01% <0.01% <0.01% 0.06% 




Processing 




 




Small 39 0.05% 0.01% <0.01% 0.33% 




Large 23 0.02% 0.01% <0.01% 0.15% 




Subtotal 62 0.04% 0.01% <0.01% 0.33% 




Pipelines/Processing 




 




Small 0 --- --- --- --- 




Large 13 <0.01% <0.01% <0.01% 0.01% 




Subtotal 13 <0.01% <0.01% <0.01% 0.01% 




Total 
 




 




Small 129 1.34% 0.15% <0.01% 50.83% 




Large 121 0.17% 0.01% <0.01% 2.83% 




  Total 250 0.78% 0.03% <0.01% 50.83% 




 




 The mean cost-sales ratio for all businesses when estimated product recovery is excluded 




from the analysis of the sample data is 0.78 percent, with a median ratio of 0.03 percent, a 




minimum of less than 0.01 percent, and a maximum of over 50 percent (Table 7-23).  For small 




firms in the sample, the mean and median cost-sales ratios are 1.34 percent and 0.15 percent, 




respectively, with a minimum of less than 0.01 percent and a maximum of over 50 percent 




(Table 7-23).  Each of these statistics indicates that, when considered in the aggregate, impacts 




are relatively higher on small firms than large firms when the estimated revenue from additional 




natural gas product recovery is excluded.  However, as the next table shows, the reverse is true 




when these revenues are included. 
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Table 7-24 Summary of Sales Test Ratios, With Revenues from Additional Natural Gas 
Product Recovery for Firms Affected by Proposed NSPS 




    




Number of Firms 




Descriptive Statistics for Sales Test Ratio With Estimated Revenues 
from Natural Gas Product Recovery (%) 




Firm Type/Size Mean Median Minimum Maximum 




Production and Integrated 




Small 79 -0.13% -0.03% -2.96% <0.00% 




Large 49 -0.02% -0.02% -0.17% 0.06% 




Subtotal 128 -0.09% -0.02% -2.96% 0.06% 




Pipeline 




Small 11 <0.00% <0.01% <0.01% 0.01% 




Large 36 0.01% <0.01% <0.01% 0.04% 




Subtotal 47 0.01% <0.01% <0.01% 0.04% 




Processing 




 




Small 39 0.01% <0.01% <0.01% 0.05% 




Large 23 <0.00% <0.01% <0.01% 0.05% 




Subtotal 62 0.01% <0.01% <0.01% 0.05% 




Pipelines/Processing 




 




Small 0 --- --- --- --- 




Large 13 <0.01% <0.01% <0.01% 0.01% 




Subtotal 13 <0.01% <0.01% <0.01% 0.01% 




Total 




 




Small 129 -0.08% -0.01% -2.96% 0.05% 




Large 121 -0.01% <0.01% -0.17% 0.06% 




  Total 250 -0.04% <0.01% -2.96% 0.06% 




 




 The mean cost-sales ratio for all businesses when estimated product recovery is included 




is in the sample is -0.04 percent, with a median ratio of less than 0.01 percent, a minimum of       




-2.96 percent, and a maximum of 0.06 percent (Table 7-24).  For small firms in the sample, the 




mean and median cost-sales ratios are -0.08 percent and -0.01 percent, respectively, with a 




minimum of -2.96 percent and a maximum of 0.05 percent (Table 7-24).  Each of these statistics 




indicates that, when considered in the aggregate, impacts are small on small business when the 




estimated revenue from additional natural gas product recovery are included, the reverse of the 




conclusion found when these revenues are excluded. 




Meanwhile, Table 7-25 presents the distribution of estimated cost-sales ratios for the 




small firms in our sample with and without including estimates of the expected natural gas 




product recover from implementing controls.  When revenues estimates are included, all 129 
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firms (100 percent) have estimated cost-sales ratios less than 1 percent. While less than 1 




percent, the highest cost-sales ratios for small firms in the sample experiencing impacts are 




largely driven by costs accruing to processing and pipeline firms.  That said, the incremental 




costs imposed on firms that process natural gas or transport natural gas via pipelines are not 




estimated to create significant impacts on a cost-sales ratio basis at the firm-level. 




Table 7-25 Impact Levels of Proposed NSPS on Small Firms as a Percent of Small Firms 
in Sample, With and Without Revenues from Additional Natural Gas Product Recovery 




  
Without Estimated Revenues from Natural 




Gas Product Recovery 
With Estimated Revenues from Natural 




Gas Product Recovery 




Impact Level 




Number of Small 
Firms in Sample 
Estimated to be 




Affected 




% of Small Firms in 
Sample Estimated to 




be Affected 




Number of Small 
Firms in Sample 
Estimated to be 




Affected 




% of Small Firms in 
Sample Estimated to 




be Affected 




C/S Ratio less than 1% 109 84.5% 129 100.00% 




C/S Ratio 1-3% 11 8.5% 0 0.00% 




CS Ratio greater than 3% 9 7.0% 0 0.00% 




 




When the estimated revenues from product recovery are not included in the analysis, 11 firms 




(about 9 percent) are estimated to have sales test ratios between 1 and 3 percent.  Nine firms 




(about 7 percent) are estimated to have sales test ratios greater than 3 percent.  These results 




noted, the exclusion of product recovery is somewhat artificial.  While the mean engineering 




compliance costs and revenues estimates are valid, drawing on the means ignores the distribution 




around the mean estimates, which risks masking effects.  Because of this risk, the following 




section offers a qualitative discussion of small entities with regard to obtaining REC services, the 




validity of the cost and performance of RECs for small firms, as well as offers a discussion about 




whether older equipment, which may be disproportionately owned and operated be smaller 




producers, would be affected by the proposed NSPS. 
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7.4.3.3 Small Entity Impact Analysis, Proposed NSPS, Additional Qualitative Discussion 




3.5.3.3.1  Small Entities and Reduced Emissions Completions 




Because REC requirements of the proposed NSPS are expected to contribute the large 




majority of engineering compliance costs, it is important to examine these requirements more 




closely in the context small entities.  Important issues to resolve are the scale of REC costs 




within a drilling project, how the payment system for recovered natural gas functions, whether 




small entities pursue particular “niche” strategies that may influence the costs or performance in 




a way that makes the estimates costs and revenues invalid. 




According to the most recent natural gas well cost data from EIA, the average cost of 




drilling and completing a producing natural gas well in 2007 was about $4.8 million (adjusted to 




2008 dollars).  This average includes lower cost wells that may be relatively shallow or are not 




hydraulically fractured.  Hydraulically fractured wells in deep formations may cost up to $10 




million.  RECs contracted from a service provider are estimated to cost $33,200 (in 2008 dollars) 




or roughly 0.3%-0.7% of the typical cost of a drilling and completing a natural gas well.  As this 




range does not include revenues expected from natural gas and hydrocarbon condensate recovery 




expected to offset REC implementation costs, REC costs likely represent a small increment of 




the overall burden of a drilling project. 




To implement an REC, a service provider, which may itself be a small entity, is typically 




contracted to bring a set of equipment to the well pad temporarily to capture the stream that 




would otherwise be vented to the atmosphere.  Typically, service providers are engaged in a long 




term drilling program in a particular basin covering multiple wells on multiple well pads.  For 




gas captured and sold to the gathering system, Lease Automatic Custody Transfer (LACT) 




meters are normally read daily automatically, and sales transactions are typically settled at the 




end of the month.  Invoices from service providers are generally delivered in 30-day increments 




during the well development time period, as well as at the end of the working contract for that 




well pad.  The conclusion from the information, based on the available information, in most 




cases, the owner/operator incurs the REC cost within the same 30 day period that the 




owner/operator receives revenue as a result of the REC.  
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We assume small firms are performing RECs in CO and WY, as in many instances RECs 




are required under state regulation.  In addition to State regulations, some companies are 




implementing RECs voluntarily such as through participation in the EPA Natural Gas STAR 




Program and the focus of recent press reports.   




As described in more detail below, many small independent E&P companies often do not 




conduct any of the actual field work.  These firms will typically contract the drilling, completion, 




testing, well design, environmental assessment, and maintenance.  Therefore, we believe it is 




likely that small independent E&P firms will contract for RECs from service providers if 




required to perform RECs.  An important reminder is that performing a REC is a straightforward 




and inexpensive extension of drilling, completion, and testing activities. 




To the extent that very small firms may specialize in operating relatively few low-




producing stripper wells, it is important to ask whether low-producing wells are likely candidates 




for re-fracturing/re-completion and, if so, whether the expected costs and revenues would be 




valid.  These marginal gas wells are likely to be older and in conventional formations, and as 




such are unlikely to be good candidates for re-fracturing/completion.  To the extent the marginal 




wells may be good candidates for re-fracturing/completion, the REC costs are valid estimates.  




The average REC cost is valid for RECs performed on any well, regardless of the operator size.  




The reason for this is that the REC service is contracted out to specialty service providers who 




charge daily rates for the REC equipment and workers.  The cost is not related to any well 




characteristic.   




Large operators may receive a discount for offering larger contracts which help a service 




provider guarantee that REC equipment will be utilized.  However, we should note that the 




existence of a potential discount for larger contracts is based on a strong assumption; we do not 




have evidence to support this assumption.  Since contracting REC equipment is analogous to 




contracting for drilling equipment, completion equipment, etc., the premium would likely be in 




the same range as other equipment contracted by small operators.  Since the REC cost is a small 




portion of the overall well drilling and completion cost, the effect of any bulk discount disparity 




between large and small operators will be small, if in fact it does exist. 
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Although small operators may own the majority of marginal and stripper wells, they will 




make decisions based on economics just as any sized company would.  For developing a new 




well, any sized company will expect a return on their investment meaning the potential for 




sufficient gas, condensate, and/or oil production to pay back their investment and generate a 




return that exceeds alternative investment opportunities.  Therefore, small or large operators that 




are performing hydraulic fracture completions will experience the same distribution of REC 




performance.  For refracturing an existing well, the well must be a good candidate to respond to 




the re-fracture/completion with a production increase that merits the investment in the re-




fracture/completion.  




Plugging and abandoning wells is complex and costly, so sustaining the productivity of 




wells is important for maximizing the exploitation of proven domestic resources.  However, 




many marginal gas wells are likely to be older and in conventional formations, and as such are 




unlikely to be good candidates for re-fracturing/completion, which means they are likely 




unaffected by the proposed NSPS.   




3.5.3.3.2  Age of Equipment and Proposed Regulations 




Given a large fraction of domestic oil and natural gas production is produced from older 




and generally low productivity wells, it is important to examine whether the proposed 




requirements might present impediments to owners and operators of older equipment.  The NSPS 




is a standard that applies to new or modified sources.  Because of this, NSPS requirements target 




new or modified affected facilities or equipment, such as processing plants and compressors.  




While the requirements may apply to modifications of existing facilities, it is important to 




discuss well completion-related requirements aside from other requirements in the NSPS 




distinctly.   




Excluding well completion requirements from the cost estimates, the non-completion 




NSPS requirements (related to equipment leaks at processing plants, reciprocating and 




centrifugal compressors, pneumatic controllers, and storage vessels) are estimated to require $27 




million in annualized engineering costs.  EPA also estimates that the annualized costs of these 




requirements will be mostly if not fully offset by revenues expected from natural gas recovery.  




EPA does not expect these requirements to disproportionately affect producers with older 
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equipment.  Meanwhile, the REC and emissions combustion requirements in the proposed NSPS 




relate to well completion activities at new hydraulically fractured natural gas wells and existing 




wells which are recompleted after being fractured or re-fractured.  These requirements constitute 




the bulk of the expected engineering compliance expenditures (about $710 million in annualized 




costs) and expected revenues from natural gas product recovery (about $760 million in revenues, 




annually).  




While age of the well and equipment may be an important factor for small and large 




producers in determining whether it is economical to fracture or re-fracture an existing well, this 




equipment is unlikely to be subject to the NSPS.  To comply with completion-related 




requirements, producers are likely to rely heavily on portable and temporary completion 




equipment brought to the wellpad over a short period of time (a few days to a few weeks) to 




capture and combust emissions that are otherwise vented.  The equipment at the wellhead—




newly installed in the case of new well completions or already in place and operating in the case 




of existing wells—is not likely to be subject to the NSPS requirement. 




7.4.3.4 Small Entity Impact Analysis, Proposed NSPS, Screening Analysis Conclusion 




The number of significantly impacted small businesses is unlikely to be sufficiently large 




to declare a SISNOSE.   Our judgment in this determination is informed by the fact that many 




affected firms are expected to receive revenues from the additional natural gas and condensate 




recovery engendered by the implementation of the controls evaluated in this RIA.  As much of 




the additional natural gas recovery is estimated to arise from completion-related activities, we 




expect the impact on well-related compliance costs to be significantly mitigated. This conclusion 




is enhanced because the returns to reduced emissions completion activities occur without a 




significant time lag between implementing the control and obtaining the recovered product 




unlike many control options where the emissions reductions accumulate over long periods of 




time; the reduced emission completions and recompletions occur over a short span of time, 




during which the additional product recovery is also accomplished. 
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7.4.4 Small Entity Economic Impact Analysis, Proposed NESHAP Amendments 




The proposed NESHAP amendments will affect facilities operating three types of 




equipment: glycol dehydrators at production facilities, glycol dehydrators at transmission and 




compression facilities, and storage vessels.  We identified likely affected facilities in the 




National Emissions Inventory (NEI) and estimated the number of newly required controls of 




each type that would be required by the NESHAP amendments for each facility.  We then used 




available data sources to best identify the ultimate owner of the equipment that would likely 




require new controls and linked facility-level compliance cost estimates to firm-level 




employment and revenue data.  These data were then used to calculate an estimated compliance 




costs to revenues ratio to identify small businesses that might be significantly impacted by the 




NESHAP. 




While we were able to identify the owners all but 14 facilities likely to be affected, we 




could not obtain employment and revenue levels for all of these firms.  Overall, we expect about 




447 facilities to be affected, and these facilities are owned by an estimated 160 firms.  We were 




unable to obtain financial information on 42 (26 percent) of these firms due to inadequate data.  




In some instances, firms are private, and financial data is not available.  In other instance, firms 




may no longer exist, since NEI data are not updated continuously.  From the ownership 




information and compliance cost estimates from the engineering analysis, we estimated total 




compliance cost per firm.   




Of the 118 firms for which we have financial information, we identified 62 small firms 




and 56 large firms that would be affected by the NESHAP amendments.  Annual compliance 




costs for small firms are estimated at $3.0 million (18 percent of the total compliance costs), and 




annual compliance costs for large firms are estimated at $10.7 million (67 percent of the total 




compliance costs).  The facilities for which we were unable to identify the ultimate owners, 




employment, and revenue levels would have an estimated annual compliance cost of $2.3 million 




(15 percent of the total).  All figures are in 2008 dollars. 




The average estimated annualized compliance cost for the 62 small firms identified in the 




dataset is $48,000, while the mean annual revenue figure for the same firms is over $120 million, 




or less than 1 percent for a average sales-test ratio for all 62 firms (Table 7-26).  The median 
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sale-test ratio for these firms is smaller at 0.14 percent.  Large firms are likely to see an average 




of $190,000 in annual compliance costs, whereas average revenue for these firms exceeds $30 




billion since this set of firms includes many of the very large, integrated energy firms.  For large 




firms, the average sales-test ratio is about 0.01 percent, and the median sales-test ratio is less 




than 0.01 percent (Table 7-26). 




Table 7-26 Summary of Sales Test Ratios for Firms Affected by Proposed NESHAP 
Amendments 




Firm Size 
No. of Known 
Affected Firms 




% of Total Known 
Affected Firms Mean C/S Ratio Median C/S Ratio 




Min. C/S 
Ratio 




Max. 
C/S 




Ratio 




Small 62 53% 0.62% 0.14% < 0.01% 6.2% 




Large 56 47% 0.01% < 0.01% < 0.01% 0.4% 




All 118 100% 0.34% 0.02% < 0.01% 6.2% 




 




Among the small firms, 52 of the 62 (84 percent) are likely to have impacts of less than 1 




percent in terms of the ratio of annualized compliance costs to revenues.  Meanwhile 10 firms 




(16 percent) are likely to have impacts greater than 1 percent (Table 7-27).  Four of these 10 




firms are likely to have impacts greater than 3 percent (Table 7-27) While these 10 firms might 




receive significant impacts from the proposed NESHAP amendments, they represent a very 




small slice of the oil and gas industry in its entirety, less than 0.2 percent of the estimated 6,427 




small firms in NAICS 211 (Table 7-27). 




 
Table 7-27 Affected Small Firms as a Percent of Small Firms Nationwide, Proposed 
NESHAP amendments 




Firm Size 




Number of Small 
Firms Affected 




Nationwide  




% of Small Firms 
Affected 




Nationwide  




Affected Firms 
as a % of 




National Firms 
(6,427) 




C/S Ratio less than 1% 52 83.9% 0.81% 




C/S Ratio 1-3% 6 9.7% 0.09% 




CS Ratio greater than 3% 4 6.5% 0.06% 




 




Screening Analysis Conclusion:  While there are significant impacts on small business, the 




analysis shows that a substantial number of small firms are not impacted.  Based upon the 




analysis in this section, we presume there is no SISNOSE arising from the proposed NESHAP 




amendments.   
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ABSTRACT
In the spring of 2018, a 10-day field study was conducted in Colorado’s Denver-Julesburg oil and
natural gas production basin to improve information on well pad pneumatic controller (PC)
populations and identify PCs with potential maintenance issues (MIs) causing excess emissions
through a novel optical gas imaging (OGI) survey approach. A total of 500 natural gas-emitting
PCs servicing 102 wells (4.9 PCs/well) were surveyed at 31 facilities operated by seven different
companies. The PCs were characterized by their designed operational function and applications,
with 83% of the PC population identified as intermittent PCs (IPCs). An OGI inspection protocol
was used to investigate emissions on 447 working PCs from this set. OGI detected continuous
emissions from 11.3% of observed IPCs and these were classified as experiencing some level of
MIs. OGI imaging modes were observed to have a significant effect on emission detectability with
high sensitivity mode detection rates being approximately 2 times higher compared to auto
mode. Fourteen snapshot emission measurements (not including actuations) were conducted on
IPCs in this category using a high-volume sampling device with augmented quality assurance
procedures with observed emissions rates ranging from 0.1 up to 31.3 scf/hr (mean = 2.8 scf/hr).
For PCs with continuous depressurization type (CPC), 36.8% had continuous emissions observed
by OGI. Four supporting emission measurements were conducted on CPCs with one unit exceed-
ing the low bleed regulatory emission threshold with an emission rate of 9.9 scf/hr (mean = 4.2
scf/hr). Additional information was collected on PC actuation events, as observed with OGI, which
showed a strong correlation between observed actuation events and facility production com-
pared to observed continuous emissions caused by MIs which did not correlate with facility
production.




Implications: A novel survey approach of pneumatic controllers at oil and natural gas produc-
tion facilities in the Denver-Julesburg basin, using optical gas imaging and supporting emission
measurements, was demonstrated as an effective method to identify controllers with potential
maintenance issues causing excess emissions. The results of the pneumatic controller and optical
gas imaging surveys improved information on pneumatic controller populations within the basin
and also demonstrated the significant effect optical gas imaging modes have on emission
detections.
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Introduction




Pneumatic controllers (PCs) are one of the most ubi-
quitous emission sources at oil and natural gas (ONG)
production facilities. As part of normal operations, PCs
emit natural gas (NG) when executing temperature,
pressure, liquid level, and other production process
control functions. PCs come in many forms ranging
from integrated systems with the pilot (the control or
sensing component) and the actuator (the valve) con-
tained within one device to hybrid designs where multi-
ple individual components including PC pilots, electric
switches, and actuators that are spatially separated and




connected via tubing to provide the desired process
control. PCs of different types and use applications
have varying NG emission potential. Core application
PCs, such as liquid level/dump valves on high produ-
cing wells, may actuate frequently and produce signifi-
cant emissions, even when operating as intended. PCs
in safety applications, such as an emergency well shut-
in device, are designed to actuate infrequently and may
produce low emissions when properly operating. Some
ONG facilities power PCs with compressed air and
therefore emit no NG. When a typical PC senses the
need for a process change, it will open or close
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a control valve and gas is released from the combina-
tion of PC pilot, the valve bonnet (the pressured body
and diaphragm creating the motive force), and the
volume of the tubing connecting the two. In a non-
actuating state, the emissions from a PC depend on its
design and maintenance condition. A continuous PC
(CPC) is designed to emit at a relatively constant rate
that is modulated during actuation. An intermittent PC
(IPC) is designed to achieve de minimis emissions
between actuations (Simpson 2014).




The 2017 U.S. Greenhouse Gas Inventory identified
836,804 and 629,955 PCs in use at NG and oil produc-
tion facilities, respectively (U.S. EPA 2019a). The com-
position of gas emitted by PCs is primarily methane but
can include other hydrocarbons at varying percentages
depending on the composition of the extracted gas
stream and details of the ONG process. Due to their
vast number, PCs are identified as the largest contribu-
tor of methane emissions for onshore ONG production
facilities (U.S. EPA 2018). The U.S. Greenhouse Gas
Emissions Inventory and Greenhouse Gas Reporting
Program categorize PCs into three groups, (high bleed
CPCs, low bleed CPCs and IPCs) and assign each group
a specific emission factor (EF) representative of long-
term averages in the source category (U.S. EPA 2019b).
High bleed and low bleed CPCs are differentiated based
on their bleed rates with high bleed CPCs being reg-
ulatorily defined as having a bleed rate of greater than 6
standard cubic feet per hour (scf/hr) and low bleeds
having bleed rates less than or equal to 6 scf/hr. High
bleed and low bleed CPCs were assigned EFs of 37.3
scf/hr and 1.39 scf/hr, respectively, whereas IPCs have
an EF of 13.5 scf/hr. The range of real-world PC types
and services represented by these EFs is very broad. For
example, properly operating IPCs in certain crude ser-
vice applications can have emissions an order of mag-
nitude lower than the EF (Thoma et al. 2017) and at the
other end of the spectrum, IPCs at high producing gas
facilities can significantly exceed the EF (Allen et al.
2014; Luck et al. 2019). The number of PCs per well has
increased as more processes are pneumatically con-
trolled, and emission inventories have seen a dramatic
shift from CPCs to the use of IPCs over the last two
decades and they are now the dominate PC type on the
national level (U.S. EPA 2016, 2019a). For this reason,
improved understanding of the IPC category is
important.




Previous PC emission studies (Allen et al. 2014; Luck
et al. 2019; Thoma et al. 2017) have identified skewed
population distributions where a relatively small num-
ber of devices account for a disproportionately large
amount of emissions from a surveyed population. In
many cases, these high-emitting devices are associated




with leaks, malfunctions, or abnormal production pro-
cesses. In a multi-basin study, (Allen et al. 2014), found
that the population average emission rate (ER) was
strongly influenced by the 40 highest-emitting devices
with 28 of the 40 PCs experiencing “equipment issues.”
Using a different definition of a malfunctioning PC,
(Thoma et al. 2017), found average ER for the PC
population was determined in large part by the mal-
function frequency and ER. It can be argued that the
weaknesses of previous studies include insufficient ran-
domized sampling, short measurement duration, and
generally low number of observations, due in part to
the implementation burden of the methods employed.
Previously utilized techniques, such as installed mass
flow meters on PC supply lines, can inform PC ERs,
temporal profiles, and activity information but are
somewhat invasive and time-intensive to implement.
Since previous studies have illustrated the importance
of determining the frequency of occurrence and the
ERs of malfunctioning PC systems, modified survey
approaches that increase study sample size by focusing
on potentially malfunctioning PCs have value.




This paper describes a 2018 field study conducted in
Colorado’s Denver-Julesburg (DJ) ONG production
basin that aimed to improve information on the basin’s
PC populations. One objective of the study was to
gather information on the types and uses of PCs
employed by randomly selecting facilities representative
of the overall basin. Another objective was to investi-
gate the use of an expeditious and less invasive PC
emissions survey approach based on optical gas ima-
ging (OGI) that could help inform PC operational and
maintenance states.




Methods




Well pad selection and representativeness




The study was limited to investigation of PC systems on
ONG production well pads located in the Wattenberg
field of the greater DJ Basin of Colorado (counties of
Adams, Boulder, Broomfield, Denver, Jefferson,
Larimer, and Weld). The participating company selec-
tion process was conducted by reaching out to the
largest operators within the study area and of that
group only three chose not to participate. Wells oper-
ated by seven participating ONG companies formed
a selection pool that represented 24,220 actively produ-
cing wells (75.2% of all wells currently producing in the
study area). From the selection pool, the study team
formed geographically defined regions containing
a collection of facilities that could be efficiently visited
in a daily field measurement session (to minimize
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driving time), from which random selections were
made. The ONG operators were not involved in the
determination of the study area or in the daily selection
process and were notified of the facility selections on
the day of the field survey.




In total, 31 well pad facilities, with representation from
each of the seven different operators, were part of the study.
No selected and visited facilities were excluded from the
analysis. The facilities included a range of production well
pad complexity. The smallest facilities included minimal
equipment such as: one wellhead, one separator, and one
or two tanks. The facilities increased in complexity up to
large-scale facilities with multiple wellheads, separators
including second and third stage separation vessels, com-
plex tank batteries with vapor capture systems, multiple
control devices, gas lift compressor engines, and vapor
recovery units.




The representativeness of the surveyed well pads
compared favorably to field-wide profiles for the
Wattenberg field for several parameters relevant to PC




populations and emissions including: well age, wellbore
type, and recent oil and gas production volumes
(Figure 1). For example, ONG production volumes
may influence the actuation frequency of PCs asso-
ciated with production processes and age could play
a role in PC condition and the likelihood of malfunc-
tion. In terms of well bore type, the study sample size
was 50.0% vertical, 33.3% horizontal and 16.7% direc-
tional, which also closely matched the field distribu-
tions of 42.1% vertical, 38.9% horizontal, and 19%
directional. Well counts per facility visited ranged
from 1 to 8, with a study average of 3.4 wells per
facility. It is typical for non-consolidation production
facilities to have one initial separator for each well
routed to the facility with potentially additional second-
ary separation vessels. The separator counts per facility
ranged from 1 to 10 with an average of 2.9. Further
analysis of facility process equipment and their asso-
ciated PC populations is found in supplemental infor-
mation SI-2.




Figure 1. Distributions of well counts from this study (primary ordinates axes, solid bars) with actual field study-selected distribu-
tions (secondary ordinated axes, dashed line) for: (a) well spud dates; (b) 2017 well oil production; (c) 2017 well gas production.
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PC survey and evaluation methods




This study uses a “snapshot in time” determination of
the presence or absence of continuous emissions from
PC pilots, using a modified OGI protocol, to assess the
basic operational state of the PC systems. Unlike other
studies that used installed flow meters and observations
of spatially separated actuators and connecting tubing
(Allen et al. 2014; Luck et al. 2019; Thoma et al. 2017),
this work focuses on the PC pilot with a limited-time
observation, and therefore does not represent
a comprehensive assessment of PC system emissions.
With thoughts toward routine inspection, the OGI
method attempts to maximize observation sample size
per hour of field time, with a focus on identifying PCs
(or driving processes) that may not be well maintained
or optimized, and therefore may produce more emis-
sions than intended by design. In this paper, an appar-
ently non-optimized system (as determined by OGI
observation) is referred to as a PC (or process) experi-
encing a potential maintenance issue (MI).




Although not part of an envisioned routine proce-
dure, supporting PC ER measurements were made in
this study on a subset of OGI-observed continuously
emitting PCs to further inform the OGI method and
the severity of the encountered MIs (or malfunctions).
To accomplish the OGI survey and MI assessment,
engineering data on aspects of well pad operation and
the encountered pneumatic systems (PSs), of which
PCs are a subset, were determined through information
gathering activities. These data also served to meet one
of the study objectives to improve understanding of the
number and types of PCs used in the DJ Basin. The
following sections describe the methods used in this
study.




Well pad and PC information gathering
For each well pad surveyed, general information was
collected including: major equipment counts and descrip-
tions, meteorological conditions at the time of facility
visit, and ONG production levels. Detailed information
was gathered on all PSs, a growing number which execute
process control functions similar to traditional PCs but do
not employ NG or instrument air (IA) emitting PC pilots.
For example, a PS that uses an automated electronic signal
and solenoids to trigger a final control process element
does not require a gas-emitting mechanism, so these
systems were not classified here as PCs. Further informa-
tion on non-PC containing PSs is found in supplemental
information SI-1. Information gathered for each PS/PC
included: process working status (in use or shut-in), PS/
PC identification (make/model), motive gas type of PC
pilot (NG, IA, or N/A[non-PC containing PS]), housing




type (integrated, pilot-actuator), depressurization type
(CPC, IPC, or no vent), actuation type (snap-acting,
throttling), process function (control, safety, or both),
process equipment application (separator, combustor,
compressor, etc.), and sensed process variables (e.g. tem-
perature, pressure, and liquid level). PC-specific informa-
tion such as model configuration variables, retrofit status,
installation date, actuator components, and supply line
pressures were also documented to the extent possible.
Photos of the PCs were acquired and an interview with
the facility operator was conducted to help clarify infor-
mation. An important aspect of the PC survey was to
confirm that the exhaust port of the PC was visible during
the OGI inspection so that any continuous emission
through the PC pilot could be assessed. In some ONG
basins, emissions from multiple PCs, in separator sheds,
for example, are grouped together into a common header
pipe and exhausted out of the shed making it difficult to
assess individual PCs without physically decoupling the
tubing. This architecture was not encountered in this
study.




Special OGI emissions survey
An OGI video was collected for each working NG-
driven PC system using a FLIR GF320 (FLIR Inc.,
North Billerica, MA, USA). This OGI camera is widely
used as a hydrocarbon leak detection technology at
ONG production facilities. It is known that many fac-
tors including leak size, observation distance, difference
between emitted gas and background temperature
(ΔT), gas dispersion effects (e.g. wind speed) and
operator skill/diligence, affect each OGI camera obser-
vation (Concawe 2017; Ravikumar et al., 2018; U.S.
EPA 2015; Zeng and Morris 2019; Zeng et al. 2017).
Together these method factors determine the ability of
a camera operator to successfully detect a specific leak/
emission of a given ER in actual operating conditions.
For these reasons, the detection threshold of the OGI is
not a specific number but forms a continuum (a per-
formance band). Current research suggests that close-
distance OGI inspection by an experienced operator
with the equipment and procedures used here should
detect continuous ONG hydrocarbon emissions with
relatively high confidence at emission rates >30 g/hr
(about half of the 60 g/hr EPA OGI base sensitivity
requirement) under typical conditions on a working
well pad (Ravikumar et al., 2018; Zeng and Morris
2019). We define this as the detection threshold band
upper limit for this study and equates to 1.3 scf/hr for
typical ONG gas compositions related to PC operation
(assumed molecular weight of 20 g/mol). Using the
specific OGI protocol described, this study assumes
that all continuous emissions from observed PC pilots
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above the detection threshold upper bound (regardless
of imaging mode) are detected. As discussed subse-
quently, the OGI detection threshold lower bound can
be well below 1.0 scf/hr under favorable conditions.
Under certain conditions, such as high wind or low
(ΔT), the emission detection capability of OGI can
seriously degrade and approach zero (Zeng and
Morris 2019), invalidating the stated detection thresh-
old upper bound assumption. For inspection proce-
dures used and conditions encountered in this study,
these OGI method limitations were not believed to play
a major factor.




Although not present in all OGI cameras, the FLIR
GF320 has a normal or “auto” imaging mode and
a high sensitivity mode (HSM), where onboard differ-
ential image processing can enhance an operator’s abil-
ity to identify lower ERs (approaching 0.5 scf/hr NG or
even lower under ideal conditions). This study used
both auto and HSM imaging in most cases and we
explored using the difference in detection capability
between these modes, (executed under the same condi-
tions), as a rough indicator of emission level. As part of
the special OGI protocol, physical observing geometries
and inspection dwell times were designed to maximize
both OGI detection performance and PC operation
assessment information gathering value. The OGI
operator in this study was experienced at ONG inspec-
tions. The OGI inspections were conducted close to the
PC under observation (typically <3 m) with observation
angles optimized to maximize ΔT and minimize back-
ground interferences and dispersion from the wind
where possible. OGI inspections were not conducted
when wind speeds exceeded 9 m/s, even if the PC was
housed in a shed. The average wind speed during OGI




measurements for this study was 1.8 m/s. An extended
OGI observation time of 60 sec for each PC was used to
enhance detection capability, to look for anomalous
temporal emission profiles indicative of potential mal-
functions, and also to document short time duration
PC actuation events (AEs) as activity data where possi-
ble. If an AE or unusual temporal profile was observed,
the observation dwell time was increased up to 120 sec
to bound actuation frequency and further diagnose
potential malfunction issues. All OGI videos were
saved for the post-field inspection review.




The OGI survey data for each PC were classified into
one of the following visual observation categories: no
continuous emission (NCE), or continuous emission
(CE). Additionally, temporally discrete emissions asso-
ciated with a normal PC AE were also recorded. For
example, for a snap-acting type IPC in the NCE cate-
gory, an AE would appear as a short duration puff of
gas visible in OGI with return to the NCE state. The
assignment of AE was more challenging for CPCs and
throttling process control applications.




PC operational state assessment by OGI observation
The operational state of each PC was determined after
a review of the OGI and emissions data (if measured),
along with the engineering design and process application
information for the PC. Figure 2 provides an illustration
of important OGI detection level assumptions and emis-
sion information.




Both IPCs and CPCs exhibit CE by design. For
a CPC, the CE level is determined in large part by the
orifice (a designed value), with the PC actuation to
control the process element representing a modulation
of this level (EPA Greenhouse Gas Reporting Program




Figure 2. Illustration of OGI detection threshold assumptions and important emission level demarcation points for IPCs and CPCs.
The IPC designed seepage rate is assumed to be below OGI detection limit in all observing modes.
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EF for a low bleed CPC is 1.39 scf/hr). For an IPC,
a small designed continuous seepage rate of NG is
necessary to ensure proper operation (prevent metal
to metal seats from seizing) (Simpson 2014). This IPC
designed seepage rate is not reported by all PC manu-
facturers but is assumed here to be less than 0.1 scf/hr
for well-maintained systems (Simpson 2014). For both
IPCs and CPCs, the accumulation of dirt and debris
and normal wear of parts can change the amount of CE
from a PC pilot. The designed seepage rate (<0.1 scf/hr)
is assumed here to be below the lower end of the OGI
detection threshold band under typical conditions and
is therefore not visible by IR camera. Therefore, an OGI
observation of CE on a snap-acting IPC is indicative of
emissions beyond the designed shut-off rate and is
indicative of an MI. Issues with the production process
can also cause excessive CE. Higher than designed
levels of CE are classified here as MIs.




As indicated in Figure 2, the observation of CE (or
the documentation of NCE) had different implications
regarding the determination of an MI condition for
IPCs and CPCs. For a low bleed CPC, the observation
of CE under OGI carried no information on the pre-
sence of a potential MI unless, in the OGI operator’s
opinion, the emission appeared abnormally large.
A confirming measurement of the ER of the CE, (ide-
ally including the modulations associated with AEs),
executed here by high-volume sampler (HVS), or alter-
natively by installed flowmeter (Allen et al. 2014; Luck
et al. 2019; Thoma et al. 2017) or potentially viable
emerging techniques like quantitative optical gas ima-
ging (Concawe 2017; Zeng et al. 2017), would be
needed to determine the ER against the low bleed
CPC regulatory limit of 6 scf/hr. Conversely, if a CPC
had no observable emissions under careful OGI inspec-
tion (categorized as NCE), it was considered MI-free at
the time of observation, as the base bleed rate was likely
well below the CPC EF of 1.39 scf/hr.




Similarly, an IPC that was categorized as NCE was
designated as nominally operating as per design (no
obvious MI). An IPC that was found to be in the CE
OGI category was judged to be experiencing MI since
the continuous ER was likely above the upper end of
the designed seepage rate of 0.1 scf/hr (Figure 2). An
HVS emission measurement (if executed), confirmed
the severity of the issue. Additionally, an IPC that was
in snap-acting service and observed to be exhibiting
significant prolonged/ramping emissions around AEs
was defined as MI because it is not operating as
designed. In these cases, HVS measurements were not
used to establish emission levels because accurate mea-
surement of these temporally variable emissions was
not possible with the equipment employed. As




discussed in the results section, the difference in OGI
detection performance under auto and HSM imaging
provided some information regarding the emission
level. It is emphasized that these OGI-only MI surveys
are indicative of potential issues and differ in diagnostic
power compared to, for example, recent longer-term
installed flowmeter studies at larger gathering facilities
(Allen et al. 2014; Luck et al. 2019).




Supporting PC emission measurements
To support the OGI survey, emission measurements
were conducted on a subset of PCs that were observed
to be CE during the OGI survey using a commercial
HVS (Bacharach, Inc., New Kensington, PA, USA). The
HVS measures a snapshot ER (not including actua-
tions) of a PC by sampling the NG emission source at
a high volumetric flow rate to ensure the capture of all
the NG emissions and some of the surrounding ambi-
ent air. By directly measuring the volumetric flow rate
and the concentration of hydrocarbon gases, the ER of
the PC can be directly calculated using eq 1. Where, ER
is the NG emission rate from the source (cfm), Q is the
sampling flow rate of the HVS (cfm), Leak is the gas
concentration (%) measured from the component sam-
pling stream and Background is the gas concentration
(%) as measured in the surrounding ambient air.




ER ¼ Q" Leak # Backgroundð Þð Þ=100 (1)




Standard HVS measurement procedures include daily
full calibration, as well as pre-measurement and post-
measurement calibration checks using 2.5% and 99.9%
methane calibration gases. Additional augmented qual-
ity assurance procedures included utilizing the OGI
camera to ensure complete leak capture at the emission
point and exhaust stream concentration checks using
a hand-held probe to protect against a potential known
failure mode with the HVS utilized (Thoma et al. 2017).
In this study, the hand-held probe measurements of the
exhaust stream were conducted using a portable flame
ionization detector (FID) (TVA 1000B, Thermo
Scientific). The FID underwent daily calibrations and
multiple calibration checks using zero air, and standard
500 part per million (ppm) and 10,000 ppm methane
calibration gases. Although the HVS hydrocarbon sen-
sor and FID observed similar concentrations, the FID
measured concentrations were used in combination
with the HVS flowrates for calculating the PC ERs
due to its faster response time and greater sensitivity.
Up to six individual HVS/FID (called hereafter HVS)
measurements were made for each PC assessed and the
data were averaged to determine the snapshot PC con-
tinuous ER. The HVS was not used to measure the ER
of short time duration IPC AEs since the device was
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not capable of temporally resolving these emissions. In
two cases (discussed in the results section) it was deter-
mined that the HVS produced a low bias measurement,
not representative of the average emissions of the PCs,
due to highly variable temporal profiles as discovered in
the subsequent analysis of OGI data. The method
detection limit of the HVS was estimated at 0.1 scf/hr
with an estimated uncertainty of ± 30%.




Results and discussion




PC survey results




A total of 31 well pads were visited over 10 field days in
March, April, and May of 2018, with the results of the PC
information gathering survey summarized by the first
four bars of Figure 3. A total of 615 process control PSs
were found on the facilities with 59 of these being of the
electronic variety that does not use gas-emitting PC pilots.
Of the 556 PSs with gas-emitting PC pilots, 38 of these
were IA-driven. Although the use of IA is believed to be
a growing trend, NGwas found to be the exclusive motive
gas type at 30 of the 31 facilities surveyed. One facility
used IA on 38 out of 52 PCs with the NG models primar-
ily related to back pressure regulation. This facility illu-
strated the complexity of PC identification for both
inventory and emission inspection purposes.




Excluding the IA-driven units, the count of PCs with the
potential to emit NG encountered in the study was 518.
A total of 18 of these PCs (3.5%) were of the “no-vent”
design where the NG-emitted from the pilot is fully cap-
tured. These integrated pilot-actuator PCs have the potential
to emit NG only by diaphragm or connector leaks that
would be classified as equipment leaks and therefore are
not considered part of the primary analysis for this study.




The survey of 31 facilities therefore found 500 NG-emitting
PCs servicing 102 wells (average of 4.9 PCs/well). For the
OGI survey to provide an effective assessment of a NG-
driven PC’s operational state, it was important to under-
stand if the PC was part of an operating process (e.g. not
shut-in/depressurized). The survey found that 453 of the
500 NG PCs were part of a working process, forming the
primary count of the PCs for theOGI assessment (N = 453).




It was critical to determine the designed depressurization
type of the PC (IPC or CPC) during the on-site survey
because the type assignment played a role in the assessment
of potentialMI conditions. The IPC or CPC assignment was
accomplished by engineering analysis combinedwith opera-
tor technical discussion and was independent of the OGI or
HVS measurement. National emissions inventories have
identified a substantial increase over the last several decades
in the use of IPCs compared to CPCs (U.S. EPA 2019a). The
results of this study support that point with 377 of 453
(83.2%) of working NG PCs surveyed identified as IPCs.
Further details on the classifications of PCs surveyed can be
found in supplemental information SI-2.




OGI survey results – as obtained




From the primary dataset of 453 (377 IPCs and 76
CPCs) working, NG-emitting PCs, a total of 447 (371
IPCs and 76 CPCs) were observed by OGI with six
IPCs not surveyed due to wind speeds exceeding the
9 m/s method limit. Additionally, 22 duplicate OGI
surveys (not included in the 447 OGI surveys ana-
lyzed here) were conducted at one location on differ-
ent field days and the results are discussed in SI-3. As
shown in Figure 3, which includes all observations
without regard to OGI imaging mode utilized (auto-




Figure 3. Breakdown of the PS/PC systems found on facilities (first four bars), along with a summary of OGI survey results pertaining
to the primary dataset of working, NG emitting PCs (N = 453). The OGI-observed data set was 447 and includes both auto and HSM/
auto observations.
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only and HSM/auto), a total of 42 IPCs (11.3%) and
28 CPCs (36.8%) were found to emit continuously
(classified as CE under OGI). As detailed in the
Effects of OGI Settings section, these percentages
may be underestimated due to difference in imaging
modes utilized but, they serve as a base for discussion
of the “as obtained” OGI survey results.




As discussed inmethods, without an ERmeasurement, it
is unknown what portion of 36.8% of CPCs exhibiting CE
are experiencing a potential MI, since they may have been
operating as designed at some level near the category aver-
age EF of 1.39 scf/hr. By definitions employed, 63.6% of
CPCs surveyed were NCE under OGI inspection so were
classified as likely free of gross MI (nominally operating as
designed). These CPCs possessed a continuous component
of emissions (from the PC pilot emission port) that was
below the detection limits ofOGI, the upper bound ofwhich
is close to the category EF.Without knowledge of emissions
over time that includes AEs, it is not possible to understand
the overall emissions of the PC system. However, since the
CPC is orifice-based, the component of continuous emis-
sion from the pilot would be assumed to be a significant
fraction of the total, so an OGI NCE finding implies rela-
tively low pilot emissions. Additionally, due to the extended
nature of the OGI detection threshold band to values below
1.0 scf/hr, some portion of the CPCs classified as CE under
OGI likely also possessed continuous component of emis-
sion below the EF, although this determination cannot be
made without direct emission measurement.




For IPCs, 11.3% (42 of 371) exhibited CE, but as
explained in the Effects of OGI Settings section, this number
could be underestimated. Based on definitions employed,
11.3% of IPCs have continuously observable emissions by
OGI which, are likely above the maximum potential
designed seepage rate of 0.1 scf/hr and are therefore experi-
encing some level ofMI. The severity of theMIs is unknown
without ER measurement.




Effects of OGI settings




This OGI survey dataset (N = 447) consisted of two sub-
groups. Early in the study the OGI protocol was conducted
using only auto imaging mode (N = 85 PCs, 9 facilities and
26 wells). Based on a low CE observation rate, the OGI




protocol was adjusted to include both HSM imaging and
auto mode (HSM/auto), which was used for the majority of
the PC assessments (N = 362 PCs, 22 facilities, and 76wells).
Table 1 summarizes the CE observation rates encountered
during OGI survey.




The CE detection rates for the auto-only and HSM/auto
subgroups differed significantly. For the auto-only sub-
group, 1 of 16 CPCs (6.3%) and 1 of the 69 IPCs (1.4%)
exhibited CE emissions. For the HSM/auto subgroup, 27 of
60 CPCs (45%) and 41 of 302 IPCs (13.6%) exhibited CE
emissions. There are three potential explanations for the
these observed differences: (1) the sites surveyed with auto-
only OGI at the beginning of the study had lower PC
emissions (i.e. sample populations differed), (2) the meteor-
ological conditions, ΔT, and other OGI method factors
affecting OGI detection thresholds for the auto-only sub-
group were less favorable, and/or (3) the HSM/auto sub-
group had superior detection performance primarily due to
the use of HSM imaging.




Because HSM imaging is designed to improve detection
performance for most applications, it is likely the dominant
factor contributing to this detection rate difference between
the subgroups. Since bothHSMand automodewere used as
part of the HSM/auto surveys and were executed under the
same conditions, paired comparisons of detections within
this subgroup were possible. For observations of CPCs in
the HSM/auto subgroup, 27 CE detections were found in
HSM with 13 of these also detectable in auto mode. The
HSM detection count was a factor of 2.1 times higher than
auto mode for CPCs. For IPCs in the HSM/auto subgroup,
41 CE detections were found in HSMwith 26 visible in auto
mode yielding a HSM detection factor 1.6 times higher than
the auto mode. These findings demonstrate an emissions
detectability advantage for HSM over auto mode.




Due to the differences in HSM and auto mode sensi-
tivity, it is likely the case that the auto-only subset had
a significantly underestimated detection rate (affecting
20% of all data) compared to the HSM/auto subset. As
a lower bound estimate of the significance of this effect,
the HSM to automode detection factors of 2.1 and 1.6 can
be applied to the as discovered CE emissions for the auto-
only subset yielding an estimated value of 2 detections for
both IPCs and CPCs (as opposed to 1 each). Ignoring
potential PC population differences between the subsets,




Table 1. Summary of OGI survey operational modes results.
IPCs surveyed by OGI CPCs surveyed by OGI




Total PCs
(N)




Total IPCs
(N)




NCE Category
(count / %)




CE Category
(count / %)




Total CPCs
(N)




NCE Category
(count / %)




CE Category
(count / %)




Auto Mode only OGI 85 69 68 / 98.6% 1 / 1.4% 16 15 / 93.7% 1 / 6.3%
HSM/Auto OGI (Auto
Mode)




362 302 275 / 91.1% 27 / 8.9% 60 47 / 78.3% 13 / 21.7%




HSM/Auto OGI (HSM
Mode)




362 302 261 / 86.4% 41 / 13.6% 60 33 / 55.0% 27 / 45.0%
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an upper bond estimate of the effect can be found by
applying the CE detection rates from the HSM/auto sub-
set (45% for CPCs and 13.6% for IPCs) to the auto-only
subset. This approach increases projected detection for
the auto-only subset to 7 for CPCs and 9 for IPCs. The
adjusted IPC study-wide detection rates for the lower and
upper bound estimates are 11.6% and 13.6%, respectively,
compared to the “as observed”CE detection rate of 11.3%.
For CPCs, the lower and upper bound study-wide
adjusted CE detection rates are 38.2% and 45.0% com-
pared to 36.8% for the unadjusted observations.




An analysis was conducted to evaluate potential environ-
mental and facility characteristics that could have impacted
the auto mode CE detection rates between auto-only and
HSM/auto OGI survey subgroups. There does not appear to
significant differences in the meteorological conditions
between the subgroups as shown in Table 2. Both subgroups
had very similar average wind speeds and temperatures dur-
ing the OGI surveys. Facility characteristics such as wells per
facility and PCs per well were also similar between the two
OGI survey subgroups. There were slight differences in aver-
age well age and average facility-wide normalized oil produc-
tion (i.e. 2017 oil production normalized by facility inlet
separator count). The average well age for auto-only OGI
surveyed facilities is January 2003 compared to February 2005
for the HSM/auto subgroup. The facility-wide normalized oil
production for auto-only andHSM/auto subgroupswas 1696
and 2661 BBLs/separator/yr, respectively. It is expected that
older wells will have lower production; however, it is not
immediately clear if the differences in average well age and
normalized oil production are the cause of the differences in
auto mode CE detection rates.




Another potential contributing factor to the difference in
automode detection rates between the subgroups was emis-
sion population differences due to operators’ PC inspection
and maintenance procedures. A well maintained and reg-
ularly inspected facility would be expected to have lower CE
detection rates. This potential factor could not be evaluated
because inspection and maintenance records were not
included in this study. Records of this nature would provide
significant value in future work.




Supporting HVS emission measurements




Supporting HVS emission measurements were conducted
on 18 total PCs (14 IPCs and 4 CPCs) with CE detected




during the OGI survey. In general, the measurements were
conducted onPCs that appeared to have themost significant
OGI gas signature, as determined by the OGI operator, thus
we believe that we focused on the largest emitting PCs
within the population.




The measured snapshot ERs (not including actuations)
for the four low bleed CPCs ranged from 0.7 to 9.9 scf/hr
(Figure 4: blue bars) with an average ER of 4.2 scf/hr. These
four measurements came from three different CPC make
and models including: Fisher 4660 (2 PCs), Fisher DVC
6200, and Wellmark 6900 Cantilever. Three of the CPCs
exhibited ERs above EF of 1.39 scf/hr (Figure 4: gray bars),
with one considered a serious MI (malfunctioning PC or
process as it exceeded the State regulatory PC emission limit
of 6 scf/hr at 9.9 scf/hr). Two of the measured CPCs had
measured emissions above 1.39 scf/hr and below 6 scf/hr.




SnapshotHVSmeasurements were conducted on 14 IPC
systems that were observed under OGI to exhibit CE
(Figure 4). Three of the measurements were near or below
the estimatedmethod detection limit of the technique at (0.1
scf/hr), so are approximate. In two of the cases indicated in
Figure 4b (PCs 13 and 14), the snapshot HVSmeasurement
was believed to be conducted when the emissions from the
PCs were low, so the values are not representative of average
emissions. In these two cases, the IPCs were cycling between
actuations with the OGI video showing steadily increasing
emissions prior to actuating, followed by a sharp drop in
emissions below the OGI detection threshold. These signifi-
cantly variable (heavy ramping and temporally sustained)
emissions were observed by the OGI survey, so these snap-
acting IPCs were categorized as experiencing MI events
though there were time periods (as evidenced by HVS)
where the CE was likely below the designed 0.1 scf/hr
seepage rate MI threshold. These may be similar to some
recent PC/process malfunction examples found at gathering
stations (Luck et al. 2019).




The highest measured IPC ER (31.3 scf/hr) was from
a serious malfunction and was more than 20 times
larger than the second-highest IPC measurement. In
fact, the sum of all 13 other IPC measurements only
accounted for 7.3 scf/hr, compared to the highest emit-
ter at 31.3 scf/hr. This high-emitting IPC was used to
manage back pressure on the low-pressure side of
a high-low pressure separator. The operator described
the situation as a process control issue where a bleeding
valve upstream of the low-pressure vessel was causing




Table 2. Summary of OGI survey facility characteristics and meteorological conditions.
Study
Days




Number of Sites / Wells /
PCs




Well Age
Avg




Norm. Oil Production* (BBLs/
sep/yr)




Wind Speed Avg / Max
(m/s)




Temperature Avg
(°F)




Auto Mode only OGI 1-3 9 / 26 / 85 Jan 2003 1696 1.6 / 4.5 60.4
HSM/Auto OGI 3-10 22 / 76 / 362 Feb 2005 2691 1.8 / 6.6 65.5
Auto Mode and HSM/
Auto




1-10 31 / 102 / 447 Aug 2004 2201 1.7 / 6.6 64.3
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the Kimray 212 SGT-BP to continuously actuate
because the low-pressure vessel was continually exceed-
ing the pressure set point of the PC. In this situation,
the IPC unit itself was not malfunctioning, as the
excessive emissions were caused by a process issue.




Actuation events




The total emissions produced by a PC and actuator repre-
sent a combination of CE and emissions during AEs. When
a PC effects a process change during an AE, a typically short
duration increase in emissions from the pilot and actuator
occurs as the component body volumes (diaphragms/bon-
nets), and supply lines are cleared of NG to provide the
motive force for process change (e.g. to open a valve). The
increase in emissions caused by AEs can be, in some cases,
identified by OGI and the emissions produced by these
events can contribute significantly to the average PC ER.




Quantifying AE relative importance on the PC popula-
tion’s average ER requires knowledge of both AE emission
volume and frequency of occurrence. The frequency of AEs
depends on the PC process function (e.g. safety or control),
process design, and facility production rate. Typically, PCs
that are used for safety functions actuate very infrequently
compared to process controlling PCs at high producing
facilities. For normally functioning PCs, actuation volumes
are dependent on several factors including supply gas pres-
sure, PCpilot geometries, tubing length, and primary service




(i.e. throttling vs. snap acting). Although measurements
required to quantify actuation volumes were outside the
scope of this study, the OGI survey provided information
on the frequency of occurrence for actuations. The following
discussion focuses on IPCs and CPCs with NCE where the
observation of an AE against an NCE background is more
readily discernable.




Using the base one-minute durationOGI PCobservation
protocol, that was extended up to 2 min on AE detection,
a total of 33 AEs were observed from 22 different PCs
(N = 447). Assuming all AEs were above OGI detection
threshold, and accounting for the random start time of each
OGI observation, likely only a few percent of IPCs in this
basin have actuation frequencies > 1/min, with many PCs
(e.g. safety category) very infrequently actuating. Using the
engineering estimated actuation volumes for similar make
andmodel PCs fromThoma et al. (2017), actuation volumes
ranged from 0.005 to 0.185 scf per AE. This indicates that
potential emissions fromCE due toMI can be the dominant
factor in overall ERs for infrequently actuating PC
populations.




Figure 5a shows the distribution of actuations observed
per facility ranked by facility-wide 2017 oil production
normalized by facility inlet separator count (i.e. “normalized
oil production”). AEs were observed at only 9 of 31 facilities
with the top two highest oil producing facilities accounting
for 54.5% (12 of 22) of the PCs with actuations. The highest
producing facilities had five separate IPCs exhibiting AEs




Figure 4. HVS measured IPC (gray bars) and CPC (blue bars) ERs. The detection limit of the technique is 0.1 scf/hr and IPCs 13 and 14
do not represent accurate measurements due to variable emission from the IPCs.
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with a total of 13 observed, whereas the second-highest
producing facilities had 7 PCs and 8 total AEs. There were
a total of six PCs surveyed that had multiple actuations
observed during the OGI survey (extended up to 2 min).
Three of those PCs were located at the highest producing
facility, and one PC with multiple actuations was located at
the second, fifth, and sixteenth highest producers.




The OGI survey indicates an expected relationship
between normalized oil production and OGI-observed
actuations. At a high producing facility, the same PC
and process will require more actuations than at
a lower producing facility. However, PCs with MI
don’t show the same correlation with facility produc-
tion. Figure 5b shows the percentage of PCs at each
facility that were identified as MI compared to normal-
ized oil production, with little correlation evident. At
lower producing facilities, the CE component of emis-
sions for IPCs with MIs becomes a more significant
factor effecting average PC emissions rates for lower
producing facilities.




Summary and conclusion




In the spring of 2018, a 10-day field study was con-
ducted on 31 upstream ONG well pads operated by
seven different companies in Colorado’s DJ Basin to




improve information on the PC populations. The facil-
ities were typical of the DJ Basin and the operators were
not privileged to the survey locations prior to the visit
to ensure conditions representative of normal opera-
tions. Although the findings of this study are represen-
tative of the DJ Basin, they are not intended to be
representative of PC operating characteristics at
a national level and therefore should be used with
caution at that scale. The study found 556 gas-driven
PC pilots, 38 of which used IA and 18 of which were of
the “no vent” design, for total of 500 NG-emitting PCs
servicing 102 wells (4.9 PCs/well). The observed PCs
per well are reasonably consistent with the 2018 data
from EPA’s Greenhouse Gas Reporting Program for the
Denver Basin with an average of 3.1 PCs per well and is
significantly higher than the national average of 1.6 PCs
per well (U.S. EPA 2019c). Additionally, Allen et al.
(2014) found 91% of the PCs in the Rocky Mountain
region to be IPCs. The work conducted exclusively in
the DJ Basin found consistent results with 83% of the
PCs surveyed as IPCs.




The use of an OGI-based emissions survey was eval-
uated and found to be an approach that could help
inform PC maintenance states. OGI inspections were
performed on 447 working PCs with an “as observed”
CE detection rate of 11.3% for IPCs. Factoring in the




Figure 5. (a) Comparison of PC actuations per facility ranked by production (black bars) to facility oil production normalized by inlet
separator count (dashed gray line). (b) Comparison of facility MI rates (black bars) to facility oil production normalized by separator
count (dashed gray line).
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effects of OGI settings an adjusted IPC CE detection
rate was estimated to range between 11.6% and 13.7%.
These IPCs were classified as experiencing some level of
MI since the CE was likely above the designed seepage
rate. One IPC exhibited a high HVS-measured ER of
31.3 scf/hr; however, this was not caused by
a malfunction in the controller itself but instead by
a process issue. For CPCs, the “as observed” CE detec-
tion rate was 36.8% and the adjusted CE detection rate,
factoring in the effects of OGI settings, was estimated to
range between 38.2% and 46.0%. As opposed to IPCs, it
is unknown what portion of CPCs were experiencing
a potential MI, without measurement. The supporting
HVS emissions measurements identified one CPC that
was classified as malfunctioning, with measured ER of
9.9 scf/hr, above the 6.0 scf/hr State regulatory limit for
the DJ Basin. The observation of NCE, using the
described OGI protocol, for the majority of CPCs is
an indication that the continuous component of emis-
sion in these systems is likely below the EF of 1.39 scf/
hr, and therefore clear of gross MI at the time of
observation.




The type of imaging mode (i.e. Auto vs HSM) uti-
lized during the OGI survey was observed to signifi-
cantly affect the detection rate of CE. The detection rate
of CE using HSM occurred at rates 1.6 and 2.1 times
more than auto-mode imaging for IPCs and CPCs,
respectively. The difference between observation cap-
ability in HSM and auto modes could be used in an
inspection approach to approximately separate the PC
populations (e.g. minor MI and significant malfunc-
tions), so that repairs can be prioritized to minimize
unnecessary emissions. As an example, an OGI inspec-
tion of an IPC starts with HSM imaging and if no CE is
observed the IPC is likely optimized with regard to
excessive seepage. If CE is observed in HSM and not
auto mode it is potentially a relatively minor MI. If CE
from an IPC is robustly observed in auto mode further
increases confidence that the CE is above the designed
seepage rate and can be documented and prioritized for
repair. However, additional research needs to be done
to quantify the difference in detectability of HSM vs
auto mode imaging. Ultimately, emerging tools like
quantitative optical gas imaging (Concawe 2017; Zeng
et al. 2017) may assist in understanding the severity of
MIs for both IPCs and CPCs.




Utilizing the OGI surveys, it was demonstrated that PC
actuations from process control-based PCs correlate with
facility production. Facilities with lower production will
have lower AE rates among its PC population increasing
the importance of CE from PCs with MIs on determining
the average operational PC ER. For higher producing
facilities that cause PCs to actuate much more frequently,




actuations will be a significant contributor to the overall
average operational PC ER. Additional research on PC
actuation frequency and emission volumes needs to be
conducted to quantify these events such that their impor-
tance relative to continuous bleed rates and malfunction
ERs can be determined.
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Conservation Groups’ Initial Economic Impact Analysis 
 
[Note about Updates to Conservation Group EIA (rev2): 




Fixes VOC and methane content of gas for zero bleed pneumatics cost calculations: 




Value of conserved gas: $3.59 / Mcf. Gas composition (wet gas): 5.77 kg VOC/Mscf in 
the NAA and 4.80 kg VOC/Mscf in the ROS; 15.4 kg CH4/Mscf in the NAA and 16.3 kg 
CH4/Mscf in the ROS.  Calculated from 24.4 weight % VOC for the NAA and 20.3 
weight % VOC for ROS, based on current Division model data for VOC content of 
leaking gas in those areas.  Note that in a previous version of this document, VOC 
content of gas was overestimated, and CH4 content of gas was underestimated, due to a 
misinterpretation of Division data for 2014 Regulation 7 updates.  This caused an 
underestimate of the cost per ton of VOC abatement and an overestimate of the cost per 
ton of CH4 abatement for this proposal. 




] 




 




[Note about Updates to Conservation Group EIA (rev):  




We include updated text for section D and Appendix B of our Economic Impact Analysis. In 
addition, we the updated Pneumatics Cost Spreadsheet Tool is attached. 




The updated text of section D reflects corrections in the Pneumatic Cost Spreadsheet Tool. These 
corrections fixed two errors that we discovered after submitting our EIA. We slightly 
overestimated the cost reductions associated with eliminating the need to maintain natural gas 
powered pneumatic systems operating with wet gas. This is reflected in the “Net Ongoing Cost” 
columns of tables 30 and 32. We also fixed an error in which we did not properly convert metric 
tons to short tons for both VOC and methane-ethane. This is reflected in tables 31 and 33.  




The updated text of Appendix B fixes an error in which we misclassified some counties as being 
part of the NAA, when they are really in ROS. Thus, our estimate of the total number of 
producing wells in ROS based on GHGRP data we incorrect. However, this change is small 
enough that it did not affect our assumptions about the number of pneumatic controllers and 
pumps at each well in the ROS. 




] 
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I. Introduction 
 
The Conservation Groups’ proposal builds on the proposal and initial economic impact analysis 
released by the Air Pollution Control Division (Division):  




• For some measures, Conservation Groups recommend extending requirements that the 
Division proposed for the Denver-Metro/Northern Front Range (DMNF) Nonattainment 
Area (NAA) to the rest of state (ROS).   




• For others, Conservation Groups recommend both strengthening and extending the 
measures proposed by the Division. 
 




The following table summarizes the changes proposed by the Conservation Groups and identifies 
the industrial and business sectors that will be impacted by the proposal in accordance with Colo. 
Rev. Stat. § 25-7-110.5.4.c.III.   
 
Table 1: Summary of Proposed Regulatory Change 




Sector Source Policy Scope 




N
a




tu
ra




l 
G




a
s 




C
o




m
p




re
ss




o
r 




S
ta




ti
o




n
s 




L
e




a
k
s Increase Leak Detection And Repair (LDAR) frequency from 




annual to quarterly for facilities with Volatile Organic 




Compound (VOC) emissions ≤ 12 tons per year (tpy) 




Extend to ROS 




P
n




e
u




m
a




ti
c
 D




e
v
ic




e
s 




Replace natural gas powered controllers and pumps with zero 




bleed at compressor stations  




Strengthen in DMNFR and 




extend to ROS 




Inspect continuous bleed natural gas powered controllers 




annually for malfunction – directly measure emissions to 




ensure below 6 standard cubic feet per hour (scfh) 




Strengthen in DMNFR and 




extend to ROS 




Inspect intermittent bleed natural gas powered controllers at 




each LDAR inspection for malfunction - ensure no emission 




between actuation 




Strengthen in DMNFR and 




extend to ROS 




W
e




ll
 P




ro
d




u
c
ti




o
n




 F
a




c
il




it
ie




s 




L
e




a
k
s 




Increase LDAR frequency from one time to semi-annual for 




facilities with VOC emissions ≥ 1 tpy  ≤ 6 tpy in the NAA and ≥ 2 




tpy ≤ 6 tpy in the ROS. 




Strengthen in DMNFR and 




extend to ROS 




Increase LDAR frequency from annual to semi-annual for 




facilities with VOC emissions > 6 tpy ≤ 12 tpy 
Extend to ROS 




P
n




e
u




m
a




ti
c
 D




e
v
ic




e
s 




Replace natural gas powered controllers and pumps with zero 




bleed at well pads with >=4 wells 




Strengthen in DMNFR and 




extend to ROS 




Inspect continuous bleed natural gas powered controllers 




annually for malfunction - measure emissions to ensure below 




6 scfh 




Strengthen in DMNFR and 




extend to ROS 




Inspect intermittent bleed natural gas powered controllers at 




each LDAR inspection for malfunction - ensure no emission 




between actuation 




Strengthen in DMNFR and 




extend to ROS 




Require 95% control for pneumatic pumps at sites that have 




pollution control unit on site 
Extend to ROS 
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Table 2:  Summary of Total Cost of Proposed Revisions for Compressor Stations 




Se
ct




or
 




So
ur




ce
 




Policy Type 
# 




affected 
facilities 




(units) 
Cost per 
facility or 




device 




VOC reduction 
per facility or 




device 
Total Cost Total VOC 




Reduction 




VOC 
Abatement 




Cost 




Na
tu




ra
l G




as
 C




om
pr




es
so




r S
ta




tio
ns




 




Le
ak




s 




Increase LDAR frequency 
from annual to quarterly for 
facilities with VOC emissions 
≤ 12 tpy 




Extend to ROS 149 stations $5,946 2.1 $886,001 307 $2,887 




Pn
eu




m
at




ic 
De




vi
ce




s 




Replace natural gas powered 
controllers and pumps with 
zero bleed at compressor 
stations 




Strengthen in 
DMNFR  73 stations  $2,443 1.6 $178,368 119 $1,497 




Extend to ROS 203 stations  $2,443 1.4 $496,009 276 $1,799 




Inspect continuous bleed 
natural gas powered 
controllers annually for 
malfunction - measure 
emissions to ensure below 6 
scfh 




Strengthen in 
DMNFR  Small 




continuous 
bleed 




controllers 
36.43 ? Small ? ? 




Extend to ROS Small 
continuous 




bleed 
controllers 




36.43 ? Small ? ? 




Inspect intermittent bleed 
natural gas powered 
controllers at each LDAR 
inspection for malfunction - 
ensure no emission between 
actuation 




Strengthen in 
DMNFR  Small 




intermittent 
bleed 




controllers 
Minimal ? Minimal ? ? 




Extend to ROS Small 
intermittent 




bleed 
controllers 




Minimal ? Minimal ? ? 
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Table 3:  Summary of Total Cost of Proposed Revisions for Well Production Facilities 




Se
ct




or
 




So
ur




ce
 




Policy Type 
# 




affected 
facilities 




(units) 
Cost per 
facility or 




device 




VOC reduction 
per facility or 




device 
Total Cost Total VOC 




Reduction 




VOC 
Abatement 




Cost 




W
el




l P
ro




du
ct




io
n 




Fa
cil




iti
es




 




Le
ak




s 




Increase LDAR frequency 
from one time to semi-annual 
for facilities with VOC 
emissions ≥ 1 tpy ≤ 6 tpy in 
the NAA and ≥ 2 tpy ≤ 6 tpy in 
the ROS 




Strengthen in 
DMNFR  2,958 facilities $2,099 2.3 $6,208,595 6,803 $913 




Extend to ROS 687 facilities $2,183 2.3 $1,499,664 1,580 $949 




Increase LDAR frequency 
from annual to semi-annual 
for facilities with VOC 
emissions > 6 tpy ≤ 12 tpy 




Extend to ROS 144 facilities $972 0.5 $139,984 72 $1,944 




Pn
eu




m
at




ic 
De




vi
ce




s  




Replace natural gas powered 
controllers and pumps with 
zero bleed at well pads with 4 
or more wells 




Strengthen in 
DMNFR  874 Well pads  $5,831  3.8  5,096,547  3,298  $1,545 




Extend to ROS 1,243 Well pads  $6,164  4.3  7,662,023   5,336   $1,436  




Inspect continuous bleed 
natural gas powered 
controllers annually for 
malfunction - measure 
emissions to ensure below 6 
scfh 




Strengthen in 
DMNFR   1,650  




continuous 
bleed 




controllers 
36.43 ? $60,110 ? ? 




Extend to ROS  4,412 - 
5,976  




continuous 
bleed 




controllers 
36.43 ? $160,729 - 




$217,706  ? ? 




Inspect intermittent bleed 
natural gas powered 
controllers at each LDAR 
inspection for malfunction - 
ensure no emission between 
actuation 




Strengthen in 
DMNFR   33,330  




intermittent 
bleed 




controllers 
Minimal ? Minimal ? ? 




Extend to ROS 24,788 - 
28,587 




intermittent 
bleed 




controllers 
Minimal ? Minimal ? ? 




Require 95% control for 
pneumatic pumps at sites 
that have pollution control 
unit on site 




Extend to ROS 1,122 - 
1,310 pumps $774 0.91 $868,428 - 




$1,013,940 
1,021 - 
1,192 $847 
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II. Analysis of Regulatory Proposals 
 




A. Natural Gas Compressor Station Leaks 
 
Conservation Groups propose extending the Division’s proposal to increase LDAR frequency 




from annual to quarterly for compressor stations (CS) with less than or equal to 12 tons per year 




of VOC emissions to the entire state. Below, Conservation Groups calculate incremental costs 




and VOC reductions associated with this policy for the 149 compressor stations with VOC 




emissions less than or equal to 12 tpy outside of the nonattainment area (ROS).1 




 




Table 4:  Compressor Stations with Fugitive VOC Emissions ≤ 12 tpy Leak Inspection Costs (@ 
$140/hr2) Using IR Camera/Method 21 Hybrid 




Regulatory Scenario 




Number of 
Compressor 
Stations 




Annual 
Inspection 
Frequency 




Time per IR 
Camera 
Inspection (hours)  
Add 3 hours in 
ROS for travel 
time 




Total 
Annual 
Inspection 
Time 
(hours) 




Total 
Annual 
Inspection 
Cost 




Existing Reg - Annual 149 1 13.6 2,030.7 $284,291 




Proposed Reg - Quarterly 149 4 13.6 8,122.6 
$1,137,16




5 
Incremental Change  3  6,092.0 $852,873 




 
Table 5: Compressor Stations with Fugitive VOC Emissions ≤ 12 tpy Leak Repair 
Costs  




Regulatory Scenario 




Number of 
Compressor 
Stations 




Leak 
Repair 
Rate ($/hr) 




Number of 
Leaks per 
Compressor 
Station 




Total Leak 
Repair time 
per CS (hours) 




Total Annual 
Repair Cost 




Existing Reg - Annual 149 $76.78 38.6 23 $263,125 
Proposed Reg - Quarterly 149 $76.78 57.9 34.6 $395,832 
Incremental Change   19.3 11.6 $132,707 




 
Table 6: Compressor Stations with Fugitive VOC Emissions ≤ 12 tpy Recovered Natural Gas Value 
from Leak Repairs 




Regulatory Scenario 




Number of 
Compressor 
Stations 




Total 
Recovered 
Natural 
Gas per 
CS (tpy) 




Value of 
Natural Gas 
($/thousand 
cubic feet 
(mcf)) 




Conversion 
Factor 
(mcf/ton) 




Total Annual 
Value of 
Recovered 
Natural Gas 




Existing Reg - Annual 149 10.2 3.59 35.8 $195,328 
Proposed Reg - Quarterly 149 15.4 3.59 35.8 $294,907 
Incremental Change  5.2   $99,579 




 
1 According to data the Colorado Oil and Gas Conservation Commission (COGCC) supplied to the Division, there 
are 149 compressor stations in ROS with VOC emissions less than or equal to 12 tpy. 
2 Colo. Air Pollution Control Div. Economic Impact Analysis (Initial Analysis) Regulation Number 7, Sections II., 
XII., XVII., XVIII. at 11 (July 20, 2017).  
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Table 7: Compressor Stations with Fugitive VOC Emissions ≤ 12 tpy Net Leak Inspection and 
Repair Costs 




Regulatory Scenario 




Number of 
Compressor 
Stations 




Total 
Annual 
Inspection 
Cost 




Total 
Annual 
Repair Cost 




Total Annual 
Value of 
Recovered 
Natural Gas 




Net Annual 
Leak 
Inspection and 
Repair Costs 




Existing Reg - Annual 149 $284,291 $263,125 $(195,328) $352,088 
Proposed Reg - Quarterly 149 $1,137,165 $395,832 $(294,907) $1,238,090 
Incremental Change  $852,873 $132,707 $(99,579) $886,001 




 
Table 8: Compressor Stations with Fugitive VOC Emissions ≤ 12 tpy Leak Inspection 
Emission Reductions  




Regulatory Scenario 




Number of 
Compressor 
Stations 




LDAR 
Program 
Reduction 
% 




VOC 
Emissions 
Reduction 
for Each 
CS tier 
(tpy) 




Total 
VOC 
Reduction 
(tpy) 




Methane-
ethane 
Emissions 
Reduction 
for each CS 
(tpy) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Existing Reg - Annual 149 40% 4 602 6.2 924 
Proposed Reg - Quarterly 149 60% 6.1 909 9.3 1,386 
Incremental Emissions 
Reduction   2.06 307  462 




 
Table 9: Compressor Stations with Fugitive VOC Emissions ≤ 12 tpy Leak Inspection Cost Effectiveness 
Using IR Camera/Method 21 




Regulatory Scenario 




LDAR 
Program 
Reduction % 




Total Net 
Annual 
Inspection 
and Repair 
Cost 




Total VOC 
Reduction 
(tpy) 




VOC 
Control 
Cost 
($/ton) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Methane-
ethane 
Control 
Cost 
($/ton) 




Existing Reg - Annual 40% $352,088 602 $585 924 $381 




Proposed Reg - Quarterly 60% $1,238,090 909 $1,362 1,386 $893 
Incremental cost 
effectiveness of additional 
emission reduction  $886,001 307 $2,887 462 $1,918 
Incremental Cost per 
facility  $5,946.32 2.06    




 




 




B. Natural Gas Compressor Station Pneumatic Controllers 
 




 1. Zero Bleed 
 
Conservation Groups propose to strengthen the Division’s requirement for pneumatic controllers 




at compressor stations. Current rules require operators to replace high-bleed controllers with 




low-bleed controllers or zero-bleed controllers. However, as we show below, zero-bleed 
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controllers are cost-effective at the average compressor station, which has 4 intermittent-bleed 




pneumatic controllers and 3 continuous-bleed pneumatic controllers. 




 




The costs of converting to zero-bleed varies depending on a number of characteristics. We 




calculate costs using the Pneumatics Cost Tool developed by Carbon Limits.3 Among other 




things, the cost depends upon the number of controllers of each type at the facility.  Based on the 




U.S. Environmental Protection Agency’s (EPA) Greenhouse Gas Reporting Program (GHGRP) 




data about pneumatic controller counts at compressor stations in Colorado, Conservation Groups 




estimate that there are an average of 4 intermittent bleed pneumatic controllers and 3 continuous 




bleed pneumatic controllers per compressor station.4 We used those figures, conservative 




emissions factors for pneumatic controllers,5 and values for the price of conserved gas and the 




VOC and methane-ethane content of gas consistent with those used by the Division.6  Using 




these parameters, we calculated the following abatement tonnages and costs for retrofitting a 




compressor station which does not have electricity available on-site (this is conservative, since 




some stations will have sufficient electricity to operate zero-emitting controllers available):  




 




Table 10: Costs of zero-bleed conversion at average compressor station in NAA and ROS 




 




Number of 
Compressor 




Stations 




Int. 
Controllers 




On-site 




Cont. 
Controller
s On-site 




Equip. 
Cost 




Install 
Cost 




Net 
Ongoin
g cost7  




Value of 
Saved 
Gas 




Annual. 
Cost per 




Pad 




Total 
Annual. 




Cost 
NAA 73 4 3  $33,700  $6,740   $(531)  $921   $2,443  $178,368  
ROS 203 4 3  $33,700   6,740   $(531)  $921   $2,443  $496,009  




 
Table 11: Reductions and Abatement Cost of Zero-bleed conversion at average compressor station in NAA 
and ROS 




 




VOC 
savings 




per 




Methane-
ethane 
savings 
per CS 




Total VOC 
Savings in 




area 
VOC Abatement 
Cost ($/short ton) 




Total 
Methane-




Ethane 
Savings in area 




Methane-ethane 
Abatement Cost 




($/short ton)8 




 
3 Carbon Limits, Zero Bleed Pneumatic Cost Spreadsheet Tool (Aug. 1, 2016) (Exhibit W to Testimony of Dr. 
David McCabe).   
4 EPA, GHGRP Customized Search, https://ofmpub.epa.gov/enviro/ad_hoc_table_column_select_v2.retrieval_list?
database_type=GHG&selected_subjects=Petroleum+and+Natural+gas+Systems&subject_selection=+&table_1=+ 
(last updated Sept. 14, 2017) (choose Table: EF_W_NGPNEUMATIC_DEV_UNITS).  There are 10 compressor 
stations in Colorado that report having pneumatic controllers to the GHGRP.  They report a total of 251 controllers. 
However, we exclude 1 stations from our analysis, CIG Station 5850 Cheyenne CO, because it reports 178 
controllers in 2015 and none in prior years.  We believe that this is an error.  The other 9 stations have a total of 72 
controllers, including an average of 4 intermittent-bleed controllers and 3 continuous-bleed controllers. 
5 3.5 scfh for intermittent-bleed controllers; 5.1 scfh for continuous-bleed controllers.  See Testimony of Dr. David 
McCabe at 5, 8.  
6 Value of conserved gas: $3.59 / Mcf.  Value of conserved gas: $3.59 / Mcf. Gas composition (wet gas): 5.77 kg 
VOC/Mscf in the NAA and 4.80 kg VOC/Mscf in the ROS; 15.4 kg CH4/Mscf in the NAA and 16.3 kg CH4/Mscf in 
the ROS.  Calculated from 24.4 weight % VOC for the NAA and 20.3 weight % VOC for ROS, based on current 
Division model data for VOC content of leaking gas in those areas.  Note that in a previous version of this 
document, VOC content of gas was overestimated, and CH4 content of gas was underestimated, due to a 
misinterpretation of Division data for 2014 Regulation 7 updates.  This caused an underestimate of the cost per ton 
of VOC abatement and an overestimate of the cost per ton of CH4 abatement for this proposal. 
7 Ongoing cost of zero bleed system minus cost of maintaining natural gas powered system with wet gas. 
8 To convert from methane to methane-ethane we assume gas is 65.7% methane and 10.6% ethane.  See Appendix 
C, Memorandum from Heather P. Brown, P.E. to Bruce Moore, EPA re: Composition of Natural Gas for Use in the 
Oil and Natural Gas Sector Rulemaking (July 28, 2011). 















 8 




comp. 
station 




NAA  1.63   5.06   119   $1,497   369   $483  
ROS  1.36   5.4   276   $1,799   1,087   $456  




 




Abatement costs per ton of pollutant will be lower at larger compressor stations with more 




pneumatic equipment. 




 




2. Find and Fix 
 




Conservation Groups propose to strengthen the Division’s proposed “find and fix” requirement 




for pneumatic controllers at compressor stations in the NAA, and extend the strengthened 




provision to all controllers at compressor stations in the state. These rules would apply to any 




gas-driven controllers at compressor stations where the operator determined, and the Division 




concurred, that the use of a zero-bleed controller was not technically feasible.  Under the 




Conservation Groups’ proposal, operators must inspect intermittent bleed natural gas powered 




pneumatic controllers during each LDAR inspection using an optical gas imagery (OGI) camera. 




Operators must ensure that intermittent-bleed controllers are not emitting any natural gas when 




they are not actuating. If intermittent-bleed controllers are emitting improperly, operators must 




fix or replace the controller. The incremental costs of checking intermittent bleed controllers 




during an OGI inspection is minimal, because operators should already be checking for fugitive 




emissions from these devices. To our knowledge, there is no available data about how many 




intermittent-bleed devices are currently operating improperly, and we do not know how many 




controllers operators would determine to be infeasible to convert to zero-bleed; as a result 




Conservation Groups are currently unable to estimate VOC emissions reductions associated with 




this requirement, or repair costs.  Due to the minimal cost per controller, the total cost of this 




provision would also be minimal. 




 




Under the Conservation Groups’ proposal, operators also must measure emissions from 




continuous-bleed natural gas powered pneumatic controllers annually. Operators must ensure 




that continuous-bleed controllers are emitting less than or equal 6 scfh as required. If continuous-




bleed controllers are emitting above this amount, operators must fix or replace the controller. 




Based on the conclusions in an attached memo by Greenpath Energy, a firm providing LDAR 




and emissions management services to oil and gas facilities, Conservation Groups estimate that 




the incremental costs of measuring continuous bleed controllers is $36.43 per controller.9 Again, 




due to a lack of data about how many continuous-bleed controllers operators would determine to 




be infeasible to convert to zero-bleed, Conservation Groups are currently unable to estimate 




VOC emissions reductions associated with this requirement or its cost.  




 




C. Well Production Facility Leaks 
 
The Division is proposing to increase the LDAR frequency from one-time to annual for all well 




production facilities with VOC emissions greater than 1 tpy and less than or equal to 6 tpy.  




 
9 Memorandum from GreenPath Energy to David McCabe, Clean Air Task Force, re: Incremental Costs for Direct 
Measurement of Pneumatic Device Emission Rates During Leak Detection and Repair Inspections, at 2 (June 1, 
2017) (Exhibit  H to Dr. David McCabe Testimony). 
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Conservation Groups propose increasing LDAR frequency from one-time to semi-annual for all 




well production facilities with VOC emissions less than or equal to 6 tpy, statewide. For well 




production facilities in the NAA, the semi-annual inspection would apply to all wells with VOC 




emissions greater than or equal to 1 tpy but less than or equal to 6 tpy. For wells in the ROS, the 




semi-annual inspection requirement would apply to wells with VOC emissions greater than or 




equal to 2 tpy and less than or equal to 6 tpy. Tables 18 to 23 below,  calculate costs and VOC 




reductions associated with the Conservation Groups’ proposal, for both the 2,958 well 




production facilities with VOC emissions greater than or equal to 1 tpy and less than or equal to 




6 tpy in the DMNFR, and for the 687 well production facilities with VOC emissions greater than 




or equal to  2 tpy and less than or equal to 6 tpy in the ROS.10 




 




1. Strengthen to semi-annual LDAR for well production facilities with 
uncontrolled VOC at Tank Battery ≥ 1 tpy ≤ 6 tpy in DMNFR  




 




Table 12: Well Production Facilities in DMNRF with VOC Emissions ≥ 1 tpy ≤ 6 tpy Leak Inspection 
Costs (@ $140/hr)11  




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Annual 
Inspection 
Frequency 




Time per IR 
Camera 
Inspection (hours) 
Add 3 hours in 
ROS for travel 
time 




Total 
Number of 
Inspections 




Total 
Annual 
Inspection 
Time 
(hours) 




Total 
Annual 
Inspection 
Cost 




Existing Reg - One 
Time 2,958 one time inspection satisfied in 2015  
Proposed Reg – 
Semi-annual 2,958 2 6.1 5,916 36,088 




$5,052,26
4 




Incremental Change    5,916  
$5,052,26




4 
 




Table 13: Well Production Facilities in DMNRF with VOC Emissions ≥ 1 tpy ≤ 6 tpy Leak Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Leak Repair 
Rate ($/hr) 




Number of 
Leaks per 
Tank 




Total Leak 
Repair Time per 
Tank (hours) 




Total Annual Repair 
Cost 




Existing Reg - One 
Time 2,958 one time inspection satisfied in 2015 
Proposed Reg – Semi-
annual 2,958 76.78 21.3 14.8 $3,361,306 




Incremental Change   21.3 14.8 $3,361,306 
 




Table 14: Well Production Facilities in DMNRF with VOC Emissions ≥ 1 tpy ≤ 6 tpy Recovered 
Natural Gas Value from Leak Repairs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total Recovered 
Natural Gas per 
tank (tpy) 




Value of 
Natural 
Gas 
($/mcf) 




Conversion 
Factor 
(mcf/ton) 




Total Annual 
Value of 
Recovered Natural 
Gas 




 
10 Conservation Groups derived the number of well production facilities based on data that COGCC provided to the 
Division. 
11 Colo. Air Pollution Control Div. Economic Impact Analysis (Initial Analysis) Regulation Number 7, Sections II., 
XII., XVII., XVIII. At 11 (July 20, 2017).  
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Existing Reg - One 
Time 2,958 one time inspection satisfied in 2015 
Proposed Reg – Semi-
annual 2,958 5.8 3.59 35.8 $2,204,975 
Incremental Change  5.8   $2,204,975 




 
Table 15: Well Production Facilities in DMNRF with VOC Emissions ≥ 1 tpy ≤ 6 tpy Net Leak 
Inspection and Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total Annual 
Inspection 
Cost 




Total 
Annual 
Repair Cost 




Total Annual 
Value of 
Recovered 
Natural Gas 




Net Annual Leak 
Inspection and 
Repair Costs 




Existing Reg - One 
Time 2,958 one time inspection satisfied in 2015 
Proposed Reg – Semi-
annual 2,958 $5,052,264 $3,361,306 $(2,204,975) $6,208,595 
Incremental Change  $5,052,264   $6,208,595 




 
Table 16: Well Production Facilities in DMNRF with VOC Emissions ≥ 1 tpy ≤ 6 tpy Leak Inspection 
Emission Reductions 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




LDAR 
Program 
Reduction 
% 




VOC 
Emissions 
Reduction for 
Each Tank 
Battery (tpy) 




Total 
VOC 
Reduction 
(tpy) 




Methane-ethane 
Emissions 
Reduction for 
each Tank Battery 
(tpy) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Existing Reg - One Time 2,958 one time inspection satisfied in 2015 
Proposed Reg – Semi-
annual 2,958 50% 2.3 6,803 2.8 8282.4 
Incremental Emissions 
Reduction   2.3 6,803 2.8 8282.4 




 
Table 17: Well Production Facilities in DMNRF with VOC Emissions  ≥ 1 tpy ≤ 6 tpy Leak Cost-
Effectiveness Using IR Camera/Method 21 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total Net 
Annual 
Inspection 
and Repair 
Cost 




Total 
VOC 
Reduction 
(tpy) 




VOC 
Control 
Cost 
($/ton) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Methane-
ethane 
Control Cost 
($/ton) 




Existing Reg - One Time 2958 one time inspection satisfied in 2015 
Proposed Reg – Semi-
annual 2958 $6,208,595 6,803 $913 8282.4 $750 
Incremental cost 
effectiveness of 
additional emission 
reduction  $6,208,595 6,803 $913 8,282 $750 
Incremental Cost per 
facility  $2,098.92 $2.30    
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2. Extend semi-annual LDAR to well production facilities with uncontrolled tank 
battery VOC emissions ≥ 2 tpy ≤ 6 tpy outside the NAA12 




 
Table 18: Well Production Facilities in ROS with Uncontrolled VOC Emissions ≥ 2 tpy ≤ 6 tpy Leak 
Inspection Costs (@ $140/hr)  




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Annual 
Inspection 
Frequency 




Time per 
IR Camera 
Inspection 
(hours) 




Total 
Number of 
Inspections 




Total 
Annual 
Inspection 
Time 
(hours) 




Total 
Annual 
Inspection 
Cost 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015  
Proposed Reg – Semi-
Annual 687 2 6.4 1374 8,794 




$1,231,10
4 




Incremental Change    1374  
$1,231,10




4 
 




Table 19: Well Production Facilities in ROS with Uncontrolled VOC Emissions ≥ 2 tpy ≤ 6 tpy 
Leak Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Leak 
Repair Rate 
($/hr) 




Number of 
Leaks per 
Tank 




Total Leak 
Repair Time 
per Tank 
(hours) 




Total Annual 
Repair Cost 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Proposed Reg – Semi-
Annual 687 76.78 21.3 14.8 $780,668 




 
Table 20: Well Production Facilities in ROS with Uncontrolled VOC Emissions ≥ 2 tpy ≤ 6 tpy 
Recovered Natural Gas Value from Leak Repairs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total 
Recovered 
Natural Gas 
per tank (tpy) 




Value of 
Natural Gas 
($/mcf) 




Conversion 
Factor 
(mcf/ton) 




Total 
Annual 
Value of 
Recovered 
Natural Gas 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Proposed Reg – Semi-
Annual 687 5.8 3.59 35.8 $512,109 
Incremental Change  5.8   $512,109 




 
Table 21: Well Production Facilities in ROS with Uncontrolled VOC Emissions ≥ 2 tpy ≤ 6 tpy Net 
Leak Inspection and Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total 
Annual 
Inspection 
Cost 




Total 
Annual 
Repair 
Cost 




Total Annual 
Value of 
Recovered 
Natural Gas 




Net Annual 
Leak Inspection 
and Repair 
Costs 




Existing Reg - One Time 687 one time inspection satisfied in 2015 
Proposed Reg–Semi-Annual 687 $1,231,104 $780,668 $(512,109) $1,499,664 




 
12 Appendix A, below, provides the calculations used to derive costs of annual LDAR for well production facilities 
with at tank batteries that have uncontrolled VOC emissions of ≥ 2 tpy ≤ 6 tpy outside the NAA. 
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Incremental Change  $1,231,104   $1,499,664 
 




Table 22: Well Production Facilities in ROS with Uncontrolled VOC Emissions ≥ 2 tpy ≤ 6 tpy Leak 
Inspection Emission Reductions 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




LDAR 
Program 
Reduction 
% 




VOC 
Emissions 
Reduction 
for Each 
Tank 
Battery (tpy) 




Total 
VOC 
Reduction 
(tpy) 




Methane-
ethane 
Emissions 
Reduction for 
each Tank 
Battery (tpy) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Proposed Reg – Semi-
Annual 687 50% 2.3 1,580 2.8 1923.6 
Incremental Emissions 
Reduction   2.3 1580.1 2.8 1923.6 




 
Table 23: Well Production Facilities in ROS with Uncontrolled VOC Emissions ≥ 2 tpy ≤ 6 tpy Leak Cost-
Effectiveness Using IR Camera/Method 21 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total Net 
Annual 
Inspection 
and Repair 
Cost 




Total VOC 
Reduction 
(tpy) 




VOC 
Control 
Cost 
($/ton) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Methane-
ethane 
Control 
Cost 
($/ton) 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Proposed Reg – Semi-
Annual 687 $1,499,664 1,580 $949 1,924 $780 
Incremental cost 
effectiveness of 
additional emission 
reduction  $1,499,664 1,580 $949 1,924 $780 
Incremental Cost per 
facility  $2,640.47 $2.78    




 
 




3. Strengthen to semi-annual LDAR for well production facilities with 
uncontrolled VOC emissions > 6 tpy ≤ 12 tpy in DMNFR  




 




Conservation Groups propose extending the Division’s proposal to increase LDAR frequency for 




well production facilities with VOC emissions greater than 6 tpy and less than or equal to 12 tpy 




from annual to semi-annual statewide. According to data the COGCC provided to the Division, 




there are 144 wells that fall into this category. Below we present tables showing costs and VOC 




reductions associated with this proposed regulatory change. 
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Table 24: Well Production Facilities in the ROS with VOC Emissions > 6 tpy ≤ 12 tpy Leak Inspection 
Costs  




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Annual 
Inspection 
Frequency 




Time per 
IR Camera 
Inspection 
(hours) 




Total 
Number of 
Inspections 




Total 
Annual 
Inspection 
Time 
(hours) 




Total 
Annual 
Inspection 
Cost 




Existing Reg - Annual 144 1 6.4 144 922 $129,024 
Proposed Reg - Semi-
Annual 144 2 6.4 288 1,843 $258,048 
Incremental Change  1  144 922 $129,024 




 
Table 25: Well Production Facilities in the ROS with VOC Emissions > 6 tpy ≤ 12 tpy Leak Repair 
Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Leak Repair 
Rate ($/hr) 




Number of 
Leaks per 
Tank 




Total Leak 
Repair Time 
per Tank 
(hours) 




Total Annual 
Repair Cost 




Existing Reg - Annual 144 76.78 17 11.8 $130,465 
Proposed Reg - Semi-
Annual 144 76.78 21.3 14.8 $163,634 
Incremental Change   4.3 3 $33,169 




 
Table 26: Well Production Facilities in the ROS with VOC Emissions > 6 tpy ≤ 12 tpy Recovered 
Natural Gas Value from Leak Repairs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total 
Recovered 
Natural Gas 
per tank (tpy) 




Value of 
Natural Gas 
($/mcf) 




Conversion 
Factor 
(mcf/ton) 




Total Annual 
Value of 
Recovered 
Natural Gas 




Existing Reg - Annual 144 4.6 3.59 35.8 $85,133 
Proposed Reg - Semi-
Annual 144 5.8 3.59 35.8 $107,342 
Incremental Change  1.2   $22,209 




 
Table 27: Well Production Facilities in the ROS with VOC Emissions > 6 tpy ≤ 12 tpy Net Leak 
Inspection and Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total 
Annual 
Inspection 
Cost 




Total 
Annual 
Repair Cost 




Total Annual 
Value of 
Recovered 
Natural Gas 




Net Annual 
Leak Inspection 
and Repair 
Costs 




Existing Reg - Annual 144 $129,024 $130,465 $(85,133) $174,356 
Proposed Reg - Semi-
Annual 144 $258,048 $163,634 $(107,342) $314,340 
Incremental Change  $129,024 $33,169 $(22,209) $139,984 
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Table 28: Well Production Facilities in the ROS with VOC Emissions > 6 tpy ≤ 12 tpy Leak Inspection 
Emission Reductions 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




LDAR 
Program 
Reduction 
% 




VOC 
Emissions 
Reduction for 
Each Tank 
Battery (tpy) 




Total 
VOC 
Reduction 
(tpy) 




Methane-ethane 
Emissions 
Reduction for 
each Tank 
Battery (tpy) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Existing Reg - Annual 144 40% 1.8 259 2.8 403.2 
Proposed Reg - Semi-
Annual 144 50% 2.3 331 3.5 504 
Incremental Emissions 
Reduction   0.5 72 0.7 100.8 




 
Table 29: Well Production Facilities in the ROS with VOC Emissions > 6 tpy ≤ 12 tpy Leak Cost-Effectiveness 
Using IR Camera/Method 21 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total Net 
Annual 
Inspection 
and Repair 
Cost 




Total 
VOC 
Reduction 
(tpy) 




VOC 
Control 
Cost 
($/ton) 




Total 
Methane-
ethane 
reduction (tpy) 




Methane-
ethane 
Control Cost 
($/ton) 




Existing Reg - Annual 144 $174,356 259 $673 403 $432 
Proposed Reg - Semi-
Annual 144 $314,340 331 $949 504 $624 
Incremental cost 
effectiveness of 
additional emission 
reduction  $139,984 72 $1,944 100.8 $1,389 
Incremental Cost per 
facility  $972 $0.50    




 




 




D. Well Production Facility Pneumatic Equipment 
 




 1. Zero Bleed 
 
Conservation Groups propose to strengthen the Division’s requirement for pneumatic controllers 




at well production facilities with 4 or more wells. Current rules require operators to replace high-




bleed controllers with low-bleed controllers or zero-bleed controllers. However, as we show 




below, zero-bleed controllers are cost-effective at well pads with 4 or more wells in both the 




NAA and the ROS. 




 




a. Strengthen to require zero-bleed pneumatic controllers at well 
production facilities with 4 or more wells in the NAA 




 
We calculated that the average annualized cost of our proposal in the NAA is $5,831 per pad, 




and the average VOC abatement cost is $1,545/short ton.  




 















 15 




The costs of converting to zero-bleed varies depending on a number of characteristics. We 




calculate costs using the Pneumatics Cost Tool developed by Carbon Limits.13 Among other 




things, the cost depends upon the number of controllers of each type and pumps at the facility.  




For wellpads, the number of controllers and pumps will generally vary with the number of wells.  




We used data from the COGCC and data supplied by CDPHE to estimate the number of 




pneumatic controllers and pumps per well in NAA.14  We found that there are 3.15 pneumatic 




controllers per well, and a very small number of pneumatic pumps.  About 95% of pneumatic 




controllers in the NAA are intermittent-bleed.  Based on this, we calculated costs based on 3 




intermittent-bleed pneumatic controllers per well.  This is somewhat conservative, as some 




facilities also have continuous-bleed controllers and/or pneumatic pumps, and they would have 




slightly lower abatement costs per ton.   




  




We then analyzed oil and gas well data from COGCC to determine the number of wellpads at 




various sizes in the NAA.15  Based on this analysis, we found that there are 16,817 wells in the 




NAA, on 10,596 pads.  5,638 (34%) of these wells are on 874 pads with four or more wells, but 




these 874 pads represent only 8% of pads in the NAA.   




 




Since the cost of zero-bleed equipment varies with the number of controllers – and therefore 




wells – at a facility, we calculated the costs for each size wellpad, and then calculate overall cost 




using the figures for each size.  Average costs are weighted by the number of pads of each size.   




 




As in the calculation presented in Section B for zero-bleed equipment at compressor stations, we 




used conservative emissions factors for pneumatic controllers,16 and values for the price of 




conserved gas and the VOC and methane-ethane content of gas consistent with those used by the 




Division.17  Using these parameters, we calculated the following abatement tonnages and costs 




for retrofitting wellpads in the NAA.  For wellpads with less than 10 wells, the calculation is for 




electric controllers at sites which do not have electricity available on-site.  For wellpads with 10 




or more wells, the calculation is for instrument air controllers at sites which do not have 




electricity available on-site. 




 




  




 
13 Carbon Limits, Zero Bleed Pneumatic Cost Spreadsheet Tool (Aug. 1, 2016) (Exhibit W to Testimony of Dr. 
David McCabe).   
14 See Appendix B. 
15 We downloaded data from COGCC’s website, http://cogcc.state.co.us/documents/data/downloads/gis/
WELLS_SHP.ZIP.  We then exported Shapefile data for analysis.  We sorted wells into NAA and ROS based on 
county, and location for wells in Larimer and Weld counties.  We then sorted wells into pads using the parameter 
“Loc_ID.” 
16 3.5 scfh for intermittent-bleed controllers; 5.1 scfh for continuous-bleed controllers.  See Testimony of Dr. David 
McCabe at 5, 8. 
17 Value of conserved gas: $3.59 / Mcf.  Value of conserved gas: $3.59 / Mcf. Gas composition (wet gas): 5.77 kg 
VOC/Mscf in the NAA and 4.80 kg VOC/Mscf in the ROS; 15.4 kg CH4/Mscf in the NAA and 16.3 kg CH4/Mscf in 
the ROS.  Calculated from 24.4 weight % VOC for the NAA and 20.3 weight % VOC for ROS, based on current 
Division model data for VOC content of leaking gas in those areas.  Note that in a previous version of this 
document, VOC content of gas was overestimated, and CH4 content of gas was underestimated, due to a 
misinterpretation of Division data for 2014 Regulation 7 updates.  This caused an underestimate of the cost per ton 
of VOC abatement and an overestimate of the cost per ton of CH4 abatement for this proposal. 
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Table 30: Costs of zero-bleed conversion at various well sizes in NAA 




Wells 
per 
Pad 




# 
pads 




# 
wells 




Intermittent 
Controllers 




On-site 
Equip. 
Cost 




Install 
Cost 




Net 
Ongoing 
cost18  




Value 
of 




Saved 
Gas 




Annualized 
Cost per 




Pad 




Total 
Annualized 




Cost in 
NAA 




4  285   1,140  12 $54,600 $10,920 $(988) $1,321 $4,004 $1,141,144 
5  162   810  15 $67,000 $13,400 $(1,250) $1,651 $4,845 $784,870 
6  119   714  18 $79,400 $15,880 $(1,513) $1,981 $5,686 $676,604 
7  76   532  21 $91,400 $18,280 $(1,850) $2,311 $6,405 $486,808 
8  92   736  24 $104,300 $20,860 $(2,081) $2,642 $7,335 $674,846 
9  29   261  27 $116,700 $23,340 $(2,344) $2,972 $8,176 $237,108 
10  23   230  30 $124,000 $24,800 $(3,347) $3,302 $7,687 $176,799 
11  23   253  33 $136,000 $27,200 $(3,682) $3,632 $8,409 $193,409 
12  20   240  36 $148,000 $29,600 $(4,017) $3,962 $9,131 $182,624 




13  14   182  39 $160,000 $32,000 $(4,352) $4,293 $9,853 $137,947 
14  4   56  42 $172,000 $34,400 $(4,687) $4,623 $10,576 $42,302 
15  8   120  45 $184,000 $36,800 $(5,022) $4,953 $11,298 $90,381 




16  7   112  48 $196,000 $39,200 $(5,357) $5,283 $12,020 $84,139 
17  2   34  51 $208,000 $41,600 $(5,692) $5,614 $12,742 $25,484 
18  2   36  54 $220,000 $44,000 $(6,027) $5,944 $13,464 $26,928 
19  1   19  57 $232,000 $46,400 $(6,362) $6,274 $14,186 $14,186 
20  1   20  60 $244,000 $48,800 $(6,696) $6,604 $14,908 $14,908 
22  3   66  66 $268,000 $53,600 $(7,366) $7,265 $16,353 $49,058 
23  1   23  69 $280,000 $56,000 $(7,701) $7,595 $17,075 $17,075 
24  1   24  72 $292,000 $58,400 $(8,036) $7,925 $17,797 $17,797 
30  1   30  90 $364,000 $72,800 $(10,046) $9,906 $22,130 $22,130 




Total/ 
Avg. 874 5,638  $84,181 $16,836 $(1,771) $2,130 $5,831 $5,096,547 




 
  




 
18 Ongoing cost of zero bleed system minus cost of maintaining natural gas powered system with wet gas. 
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Table 31: Reductions and Abatement Cost of Zero-bleed conversion at various well sizes in NAA 




Wells 
per 
Pad 




VOC 
savings 
per pad 




Methane-
ethane 
savings 
per pad 




Total VOC 
Savings in 




NAA 
VOC Abatement 
Cost ($/short ton) 




Total 
Methane-




Ethane 
Savings in 




NAA 




Methane-ethane 
Abatement Cost 
($/short ton)19 




4 2 7 667 $1,711 2,067 $552 
5 3 9 474 $1,656 1,468 $535 
6 4 11 418 $1,620 1,294 $523 
7 4 13 311 $1,564 964 $505 
8 5 15 431 $1,567 1,334 $506 
9 5 16 153 $1,553 473 $501 
10 6 18 135 $1,314 417 $424 
11 6 20 148 $1,307 459 $422 
12 7 22 140 $1,301 435 $420 
13 8 24 106 $1,296 330 $418 
14 8 25 33 $1,291 102 $417 
15 9 27 70 $1,287 218 $415 
16 9 29 66 $1,284 203 $414 
17 10 31 20 $1,281 62 $413 
18 11 33 21 $1,279 65 $413 
19 11 34 11 $1,276 34 $412 
20 12 36 12 $1,274 36 $411 
22 13 40 39 $1,271 120 $410 
23 13 42 13 $1,269 42 $410 
24 14 44 14 $1,268 44 $409 
30 18 54 18 $1,261 54 $407 




Total/ 
Avg. 3.77 11.69 3,298 $1,545 10,221 $499 




 
 




b. Extend requirement for zero-bleed pneumatic controllers at well 
production facilities with 4 or more wells in the ROS 




 




We calculated that the average annualized cost of our proposal in the ROS is $6,164 per pad, and 




the average VOC abatement cost is $1,436/short ton. This calculation is directly analogous to the 




calculations described in the previous section for the NAA.  The only differences are in the 




amount of pneumatic equipment per well and the distribution of wellpad sizes.20  We used data 




from the GHGRP to estimate the number of pneumatic controllers and pumps per well in NAA.21  




 
19 To convert from methane to methane-ethane we assume gas is 65.7% methane and 10.6% ethane by weight.  
See Memorandum from Heather P. Brown, P.E. to Bruce Moore, EPA re: Composition of Natural Gas for Use in the 
Oil and Natural Gas Sector Rulemaking (July 28, 2011) (Appendix C). 
20 See Appendix B for discussion of equipment per well. 
21 See Appendix B. 
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We found that there are 2.1 intermittent-bleed pneumatic controllers per well, 0.4 continuous-




bleed pneumatic controllers per well, and 0.1 pneumatic pumps per well.     




 




As with the NAA, we analyzed oil and gas well data from COGCC to determine the number of 




wellpads at various sizes in the ROS.  We found that there are 24,472 wells in the ROS, on 




15,892 pads.  10,993 (40%) of these wells are on 1,243 pads with four or more wells, but these 




1,243 pads represent only 8% of pads in the ROS.   




 




As with the NAA, since the cost of zero-bleed equipment varies with the number of controllers – 




and therefore wells – at a facility, we calculated the costs for each size wellpad, and then 




calculate overall cost using the figures for each size.  Average costs are weighted by the number 




of pads of each size.   




 




As with the NAA, we used conservative emissions factors for pneumatic controllers,22 and 




values for the price of conserved gas and the VOC and methane-ethane content of gas consistent 




with those used by the Division.23  Using these parameters, we calculated the following 




abatement tonnages and costs for retrofitting wellpads in the ROS.  For wellpads with less than 




10 wells, the calculation is for electric controllers at sites which do not have electricity available 




on-site.  For wellpads with 10 or more wells, the calculation is for instrument air controllers at 




sites which do not have electricity available on-site. 




 




  




 
22 3.5 scfh for intermittent-bleed controllers; 5.1 scfh for continuous-bleed controllers.  See McCabe Testimony at 5, 
8. 
23 Value of conserved gas: $3.59 / Mcf.  Value of conserved gas: $3.59 / Mcf. Gas composition (wet gas): 5.77 kg 
VOC/Mscf in the NAA and 4.80 kg VOC/Mscf in the ROS; 15.4 kg CH4/Mscf in the NAA and 16.3 kg CH4/Mscf in 
the ROS.  Calculated from 24.4 weight % VOC for the NAA and 20.3 weight % VOC for ROS, based on current 
Division model data for VOC content of leaking gas in those areas.  Note that in a previous version of this 
document, VOC content of gas was overestimated, and CH4 content of gas was underestimated, due to a 
misinterpretation of Division data for 2014 Regulation 7 updates.  This caused an underestimate of the cost per ton 
of VOC abatement and an overestimate of the cost per ton of CH4 abatement for this proposal. 
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Table 32: Costs of zero-bleed conversion at various well sizes in ROS 




Wells 
per Pad 




# 
pads 




# 
wells 




Int. 
Cont. 




On-site 




Cont. 
Cont. 
On-
Site 




Pumps 
On-
Site 




Equip. 
Cost 




Install 
Cost 




Net 
Ongoing 




cost24 




Value 
of 




Saved 
Gas 




Annual. 
Cost per 




Pad 




Total 
Annual. 
Cost in 
ROS 




4 288 1152 8  2   0  $46,100 $9,220 $(794) $1,201 $3,335 $960,358 
5 172 860 10  2   1  $61,000 $12,200 $(1,025) $1,840 $4,188 $720,254 
6 118 708 12  2   1  $69,000 $13,800 $(1,250) $2,060 $4,667 $550,738 
7 91 637 14  3   1  $81,400 $16,280 $(1,513) $2,440 $5,458 $496,662 
8 127 1016 16  3   1  $89,400 $17,880 $(1,738) $2,661 $5,938 $754,071 
9 59 531 18  4   1  $102,300 $20,460 $(1,969) $3,041 $6,817 $402,213 
10 55 550 20  4   1  $110,700 $22,140 $(2,119) $3,261 $7,418 $407,999 
11 34 374 22  4   1  $118,700 $23,740 $(2,344) $3,481 $7,898 $268,529 
12 41 492 24  5   1  $126,000 $25,200 $(3,346) $3,862 $7,359 $301,732 
13 29 377 26  5   1  $134,000 $26,800 $(3,569) $4,082 $7,841 $227,382 
14 25 350 28  6   1  $146,000 $29,200 $(3,904) $4,463 $8,513 $212,814 
15 34 510 30  6   2  $160,000 $32,000 $(4,238) $5,101 $9,159 $311,395 
16 50 800 32  6   2  $168,000 $33,600 $(4,461) $5,321 $9,640 $482,006 
17 21 357 34  7   2  $180,000 $36,000 $(4,796) $5,702 $10,312 $216,551 
18 16 288 36  7   2  $188,000 $37,600 $(5,020) $5,922 $10,793 $172,694 
19 10 190 38  8   2  $200,000 $40,000 $(5,355) $6,302 $11,465 $114,652 
20 13 260 40  8   2  $208,000 $41,600 $(5,578) $6,522 $11,947 $155,306 
21 10 210 42  8   2  $216,000 $43,200 $(5,801) $6,743 $12,428 $124,281 
22 14 308 44  9   2  $228,000 $45,600 $(6,136) $7,123 $13,100 $183,398 
23 5 115 46  9   2  $236,000 $47,200 $(6,360) $7,343 $13,581 $67,907 
24 6 144 48  10   2  $248,000 $49,600 $(6,695) $7,724 $14,253 $85,519 
25 3 75 50  10   2  $256,000 $51,200 $(6,918) $7,944 $14,735 $44,204 
26 1 26 52  10   2  $264,000 $52,800 $(7,141) $8,164 $15,216 $15,216 
28 7 196 56  11   2  $284,000 $56,800 $(7,700) $8,765 $16,369 $114,585 
29 2 58 58  12   2  $296,000 $59,200 $(8,035) $9,145 $17,041 $34,082 
30 1 30 60  12   2  $304,000 $60,800 $(8,258) $9,365 $17,523 $17,523 
31 4 124 62  12   2  $312,000 $62,400 $(8,481) $9,585 $18,004 $72,016 
32 3 96 64  13   2  $324,000 $64,800 $(8,816) $9,966 $18,676 $56,027 
34 2 68 68  14   2  $344,000 $68,800 $(9,374) $10,567 $19,829 $39,658 
40 1 40 80  16   2  $400,000 $80,000 $(10,938) $12,208 $23,098 $23,098 
51 1 51 102  20   2  $504,000 $100,800 $(13,841) $15,271 $29,156 $29,156 




Total/ 
Avg.      $97,035 $19,407 $(2,141) $2,913 $6,164 $7,662,023 




 
  




 
24 Ongoing cost of zero bleed system minus cost of maintaining natural gas powered system with wet gas. 
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Table 33: Reductions and Abatement Cost of Zero-bleed conversion at various well sizes in ROS 




Wells 
per 
Pad 




VOC 
savings 
per pad 




Methane-
ethane 
savings 
per pad 




Total VOC 
Savings in 




ROS 
VOC Abatement 
Cost ($/short ton) 




Total 
Methane-




Ethane 
Savings in 




ROS 




Methane-ethane 
Abatement Cost 
($/short ton)25 




4 2 7 510 $1,883 2,010 $478 
5 3 11 466 $1,544 1,839 $392 
6 3 12 358 $1,537 1,412 $390 
7 4 14 327 $1,517 1,290 $385 
8 4 15 498 $1,514 1,963 $384 
9 4 18 264 $1,521 1,043 $386 
10 5 19 264 $1,543 1,042 $391 
11 5 20 174 $1,539 688 $390 
12 6 22 233 $1,293 920 $328 
13 6 24 174 $1,303 688 $331 
14 7 26 164 $1,294 648 $328 
15 8 30 256 $1,218 1,008 $309 
16 8 31 392 $1,229 1,546 $312 
17 8 33 176 $1,227 696 $311 
18 9 34 140 $1,237 551 $314 
19 9 37 93 $1,234 366 $313 
20 10 38 125 $1,243 493 $315 
21 10 39 99 $1,251 392 $317 
22 10 41 147 $1,248 579 $316 
23 11 43 54 $1,255 213 $318 
24 11 45 68 $1,252 269 $318 
25 12 46 35 $1,259 138 $319 
26 12 47 12 $1,265 47 $321 
28 13 51 90 $1,267 357 $321 
29 13 53 27 $1,264 106 $321 
30 14 54 14 $1,269 54 $322 
31 14 56 57 $1,274 223 $323 
32 15 58 44 $1,271 174 $322 
34 16 61 31 $1,273 123 $323 
40 18 71 18 $1,284 71 $326 
51 23 89 23 $1,295 89 $329 




Total/ 
Avg. 4.29 16.93 5,336 $1,436 21,039 $364 




 




 




2. Find and Fix for Controllers not Converted to Zero-Bleed 




 




Conservation Groups propose to strengthen CDPHE’s proposed “find and fix” requirement for 




pneumatic controllers not converted to zero-bleed at well production facilities in the NAA, and 




extend this strengthened provision to all controllers not converted to zero-bleed at well 




production facilities in the state. Under our proposal, operators must inspect intermittent bleed 




natural gas powered pneumatic controllers at each LDAR inspection using an OGI camera. They 




 
25 To convert from methane to methane-ethane we assume gas is 65.7% methane and 10.6% ethane by weight.  See 
Memorandum from Heather P. Brown, P.E. to Bruce Moore, EPA re: Composition of Natural Gas for Use in the Oil 
and Natural Gas Sector Rulemaking at tbl. 5 (July 28, 2011) (Appendix C). 
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must ensure that these controllers are not emitting any natural gas when they are not actuating. If 




they are emitting improperly, operators must fix the controller. The incremental costs of 




checking intermittent bleed controllers during an OGI inspection is minimal, because operators 




should already be checking for fugitive emissions from these devices. We do not have an 




estimate of VOC reductions associated with this requirement or repair costs. Based on data from 




CDPHE, there are 50,500 intermittent bleed controllers at well production facilities in the NAA. 




We adjusted this equipment down to 33,330 to account for the fact that 34% of wells in NAA are 




on well pads with at least 4 wells and therefore the controllers will be converted to zero-bleed 




and the find and fix requirement will no longer apply. Based on GHGRP data, there are 




approximately 41,313 – 47,645 intermittent bleed controllers at well production facilities in the 




ROS.26 We adjusted this equipment down to 24,788 - 28,587 to account for the fact that 40% of 




wells in ROS are on well pads with at least 4 wells and therefore the controllers will be 




converted to zero-bleed and the find and fix requirement will no longer apply. 




 




Also under our proposal, operators must measure emissions from continuous bleed natural gas 




powered pneumatic controllers annually. They must ensure that these controllers are emitting 




less than or equal to 6 scfh as required. If they are emitting above this amount, operators must fix 




the controller. Based on a memo from Greenpath Energy, we estimate that the incremental costs 




of measuring continuous bleed controllers is $36.43 per controller.27 We do not have an estimate 




of VOC reductions associated with this requirement or repair costs. Based on data from CDPHE, 




there are 2,500 continuous bleed controllers at well production facilities in the NAA. We 




adjusted this equipment down to 1,650 to account for the fact that 34% of wells in NAA are on 




well pads with at least 4 wells and therefore the controllers will be converted to zero-bleed and 




the find and fix requirement will no longer apply. Total costs in the NAA will be $60,110. Based 




on GHGRP data, there are approximately 7,353 – 9,960 continuous bleed controllers at well 




production facilities in the ROS.28 We adjusted this equipment down to 4,412 - 5,976 to account 




for the fact that 40% of wells in ROS are on well pads with at least 4 wells and therefore the 




controllers will be converted to zero-bleed and the find and fix requirement will no longer apply. 




Total costs in the ROS will be $160,729 - $217,706. 




 




3. Control Emissions from Pneumatic Pumps not Converted to Zero-Bleed 




 




Conservation groups propose extending the requirement for 95% control of pneumatic pumps at 




sites with an existing control device from the NAA to the ROS. The costs and VOC reductions 




per device for the policy are the same in the ROS as they are in the NAA. However, based on 




data from GHGRP, there are many more pneumatic pumps in the ROS, mainly in the Piceance 




Basin. Thus, the total VOC reductions associated with extending this policy will be significant. 




We estimate that there are approximately 1,870 - 2,184 pneumatic pumps in Colorado outside of 




the NAA.29 We adjusted this equipment down to 1,122 – 1,310 to account for the fact that 40% 




of wells in ROS are on well pads with at least 4 wells and therefore the controllers will be 




 
26 See Appendix B. 
27 Memorandum from GreenPath Energy to David McCabe, Clean Air Task Force, re: Incremental Costs for Direct 
Measurement of Pneumatic Device Emission Rates During Leak Detection and Repair Inspections, at 2 (June 1, 
2017) (Exhibit H to Testimony of Dr. David McCabe). 
28 See Appendix B. 
29 See Appendix B. 
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converted to zero-bleed and the find and fix requirement will no longer apply. Total costs in the 




ROS will be $868,428 - $1,013,940, and the total VOC reduction will be 1,021 - 1,192 short 




tons.  
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Appendix A: 
 




Calculation of costs and VOC reductions for annual LDAR at well production facilities 
with Uncontrolled VOC at Tank Battery ≥ 2 tpy < 6 tpy in the ROS 




 
Well Production Facility ROS ≥ 2 tpy < 6 tpy Leak Inspection Costs (@ $140/hr)  




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Annual 
Inspection 
Frequency 




Time per 
IR Camera 
Inspection 
(hours) 




Total 
Number of 
Inspections 




Total 
Annual 
Inspection 
Time 
(hours) 




Total 
Annual 
Inspection 
Cost 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015  
Alt Proposed Reg - 
Annual 687 1 6.4 687  4,397   $615,552  
Incremental Change       687    $615,552  




 
Well Production Facility ROS ≥ 2 tpy < 6 tpy Leak Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Leak 
Repair Rate 
($/hr) 




Number of 
Leaks per 
Tank 




Total Leak 
Repair Time 
per Tank 
(hours) 




Total Annual 
Repair Cost 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Alt Proposed Reg - 
Annual 687 76.78 17 11.8  $622,425  
Incremental Change     17 11.8  $622,425  




 
Well Production Facility ROS ≥ 2 tpy < 6 tpy Recovered Natural Gas Value from Leak Repairs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total 
Recovered 
Natural Gas 
per tank 
(tons/year) 




Value of 
Natural Gas 
($/mcf) 




Conversion 
Factor 
(mcf/ton) 




Total 
Annual 
Value of 
Recovered 
Natural Gas 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Alt Proposed Reg - 
Annual 687 4.6 3.59 35.8  $406,155  
Incremental Change   4.6      $406,155  




 
Well Production Facility ROS ≥ 2 tpy < 6 tpy Net Leak Inspection and Repair Costs 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total 
Annual 
Inspection 
Cost 




Total 
Annual 
Repair Cost 




Total Annual 
Value of 
Recovered 
Natural Gas 




Net Annual 
Leak Inspection 
and Repair 
Costs 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Alt Proposed Reg - 
Annual 687  $615,552   $622,425   $(406,155)  $831,822  
Incremental Change    $615,552       $831,822  
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Well Production Facility ROS ≥ 2 tpy < 6 tpy Leak Inspection Emission Reductions 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




LDAR 
Program 
Reduction 
% 




VOC 
Emissions 
Reduction 
for Each 
Tank 
Battery (tpy) 




Total 
VOC 
Reduction 
(tpy) 




Methane-
ethane 
Emissions 
Reduction for 
each Tank 
Battery (tpy) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Alt Proposed Reg - 
Annual 687 40% 1.8  1,237  2.8 1923.6 
Incremental Emissions 
Reduction     1.8 1236.6 2.8 1923.6 




 
Well Production Facility ROS ≥ 2 tpy < 6 tpy Leak Cost-Effectiveness Using IR Camera/Method 21 




Regulatory Scenario 




Number of 
Well 
Production 
Facilities 




Total Net 
Annual 
Inspection 
and Repair 
Cost 




Total VOC 
Reduction 
(tpy) 




VOC 
Control 
Cost 
($/ton) 




Total 
Methane-
ethane 
reduction 
(tpy) 




Methane-
ethane 
Control 
Cost 
($/ton) 




Existing Reg - One 
Time 687 one time inspection satisfied in 2015 
Alt Proposed Reg - 
Annual 687  $831,822   1,237   $673  1923.6  $432  
Incremental cost 
effectiveness of 
additional emission 
reduction    $831,822   1,237   $673  1923.6  $432  
Incremental Cost per 
facility    $1,668.36   $2.28        
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Appendix B 
 




Well Production Facility Pneumatic Devices 
 
Greenhouse Gas Reporting Program Data (Basin à State and NAA) 
CATF used data from the EPA GHG Reporting Program (GHGRP) to estimate the number of pneumatic 
controllers and pumps at well production facilities in the nonattainment area and in the rest of the state. 
Following guidance from the CDPHE, in this analysis we excluded wells in the San Juan Basin, because 
the majority of those are on tribal land. Companies report total number of pneumatic controllers and 
pumps at the basin level. There are 8 basins that include part of Colorado (excluding the San Juan).30 




Basin 




High-bleed 
Pneumatic 
Devices 




Intermittent 
Bleed Pneumatic 




Devices 




Low-Bleed 
Pneumatic 
Devices 




Total 
Pneumatic 
Controllers 




Pneumatic 
Pumps 




Anadarko Basin 6,390 69,170 10,316 85,876 7,353 
Las Animas Arch  1,034  1,034  
Las Vegas-Raton Basin  343  343 0 
Green River Basin 855 36,649 6,572 44,076 8,804 
Denver Basin 4 47,382 20,301 67,687 369 
North Park Basin  115  115  
Paradox Basin  266  266 20 
Piceance Basin 4 35,872 5,556 41,432 1,748 
Total 8,428 243,414 88,139 339,981 18,294 




 
We estimate the number of pneumatic controllers and pumps in Colorado using the percent of gas 
production and the percent of wells in each basin that are in Colorado.31 




 
Percent of Gas 




Production in Colorado 
Percent of Wells in 




Colorado 
Anadarko Basin 0.03% 0.1% 
Las Animas Arch 60% 28% 
Las Vegas-Raton Basin 79% 77% 
Green River Basin 1% 4% 
Denver Basin 99% 97% 
North Park Basin 100% 100% 
Paradox Basin 17% 12% 
Piceance Basin 100% 100% 




  
The nonattainment area accounts for most but not all of the Denver basin, so we estimated the percent of 
the Denver Basin that is part of the NAA. We used these percentages to estimate the number of pneumatic 
controllers and pumps in the NAA. We estimate that 96.3% of wells in Weld County are in the NAA.32 




 




Percent of Gas 
Production in the basin 




that is in the NAA 




Percent of Wells in the 
basin that are in the 




NAA 
Denver Basin 91% 77% 




 
Pneumatic Controllers 




 
30 EPA GHGRP. Table: EF_W_NGPNEUMATIC_DEV_UNITS.  
31 DI Desktop county production and well data for 2015. 
32 GIS analysis of well locations in Weld county that fall in and out of NAA. 
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The table below shows our estimate for total number of pneumatic controllers in the NAA and in the 
ROS, comparing data from CDPHE and the GHGRP.  




 CDPHE33 CATF 
Nonattainment Area 53,000 51,984 – 61,485 
Continuous (High and Low) Bleed 2,500 15,594 – 18,445 
Intermittent Bleed 50,000 36,390 – 43,040 
Rest of State (excluding San Juan Basin) ? 48,666 - 57,606 
Continuous (High and Low) Bleed ? 7,353 - 9,960 
Intermittent Bleed ? 41,313 - 47645 




 
Pneumatic Pumps 
 
We did a similar calculation for pneumatic pumps. Our estimate for the NAA is relatively close to the 
number given by CDPHE, so we will use our equipment count for the ROS “Pneumatic Pump emissions 
controls, monitoring, recordkeeping” category.34 




 CDPHE CATF 
Nonattainment Area 230 283 - 335 
Rest of State (excluding San Juan 
Basin) ? 1,870 - 2,184 




 
Equipment per well 
 
In the NAA, we used data from CDPHE for equipement counts and COGCC for wellcounts to calculate 
the number of controllers per site. Our analysis of COGCC data estimates that there are 16,817 wells in 
the NAA.  Based on this, we calculate following average pneumatic controller counts per well in the 
NAA: 




 Total in NAA 
according to CDPHE 




Per well in 
NAA 




Pneumatic Controllers 53,000 3.15 
 
For the ROS, we used GHGRP data.  Companies also report the total number of active wells that they 
operate in each county for which they report to the GHGRP.  




ROS or NAA County Producing Wells 
NAA or ROS Weld  18,524  
NAA or ROS Total  18,524  
NAA Adams  317  




 Arapahoe  34  
 Boulder  284  
 Broomfield  92  
 Larimer  61  
 Morgan  3  




NAA Total  791  
ROS Archuleta  75  




 Baca  4  
 Garfield  10,838  




 
33 Colo. Air Pollution Control Div. Economic Impact Analysis (Initial Analysis) Regulation Number 7, Sections II., 
XII., XVII., XVIII. at 5 (July 20, 2017). 
34 EPA GHGRP. Table: EF_W_NGPNEUMATIC_PMP_UNITS. 
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 Jackson  16  
 La Plata  2,775  
 Las Animas  2,568  
 Logan  1  
 Mesa  886  
 Moffat  213  
 Rio Blanco  1,817  
 Routt  -    
 San Miguel  88  
 Washington  2  
 Yuma  2,586  




ROS Total  21,869  
Grand Total   41,184  




 
As above, we estimate that 86.3% of wells in Weld County are located in the NAA 




 Well Count 
ROS 22,678 




 
Based on this, we calculate the following average pneumatic pump and pneumatic controller counts per 
well in the ROS: 




 Total in ROS Per well in ROS 
 Low High Low High Average 




Intermittent 
Controllers 41,313 47,645 1.8 2.1 2.0 




Continuous-bleed 
controllers 7,353 9,960 0.3 0.4 0.4 




Pumps 1,870 2,184 0.1 0.1 0.1 
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HOME



								Zero emission technologies for pneumatic controllers in the USA 



								Abatement cost tool











								About this Tool



								The abatement cost tool has been developed by Carbon Limits. The abatement cost tool is designed to complement the report "Zero emission technologies for pneumatic controllers in the USA" and provide the user with the possibility to evaluate the abatement cost for a variety of site configurations and based on a range of assumptions. The tool has been designed to evaluate the abatement cost for wide deployment of zero emission controllers. Abatement costs are always dependant on site specific considerations and should be evaluated on a case by case basis. 







								Navigation in the Tool 



								The Tool can be navigated through Tab system located below by clicking on the corresponding module title. The tool includes:



								DASHBOARD								The dashboard is the central tab in the excel. The user can set the main input parameters and assumptions. Abatement costs are then presented for Electric Controllers and Instrument Air when relevant. NOTE: CATF has modified the Dashboard of the original Carbon Limits spreadsheet so that it presents summary statistics relevant for the the Colorado rulemaking process.







								ASSUMPTIONS								Assumptions Tab contains the full list of financial and technical assumptions used in estimations. 







								CALCULATION								The user can follow calculation process of project and baseline costs, gas savings and emissions. 







								About Carbon Limits



								Carbon Limits is a consulting company with long standing experience in supporting energy efficiency measures in the petroleum industry. In particular, our team works in close collaboration with industries, government, and public bodies to identify and address inefficiencies in the use of natural gas and through this to achieve reductions in greenhouse gas emissions and other air pollutants. (http://www.carbonlimits.no/)















DASHBOARD



								Dashboard







								Please provide main input parameters in the grey fields below (default values that can be changed if necessary). Results are presented based for Electric Controllers and Instrument Air depending on which of the options is applicable. Guidance are available when clicking on different cells.



								INPUTS











												1								Site Description																								2								Macro-economic assumptions																								Equipment Cost				Installation Cost				Ongoing Cost				Value of Saved Gas				Annualized Cost per Pad				VOC savings per pad				Methane savings  per pad







																				Number of continuous bleed controllers 				14 Units																												Gas price (in USD/Mscf)												3.0 USD/Mscf 												$124,700				$24,940				$740				$3,256				$10,019				$4				$16







																				Number of intermittent vent controllers 				15 Units																												Interest rate (in %)												3%







																				Number of Emergency Shut Down (ESDs)				0 Units																												Remaining lifetime for existing site (retrofit)												15 years 







																				Number of Pumps				0 Units																												Social cost of Methane (in USD/tCH4)												1300 USD/tCH4







																				Is there electricity available on-site? 				No electricity available on-site																				3								Emission Factors assumptions																												 







																				Is the site new (green field) or existing (retrofit)?				Retrofit																												Emission factor - Continuous bleed controllers (in cf/h)												5.1 cf/h







																				Quality of the gas used as supply gas for the controllers				Dry supply gas																												Emission factor - Intermittent vent controllers (in cf/h)												3.50 cf/h







																																																				Emission factor - Pumps (in cf/h)												13.3 cf/h











								RESULTS																n 











												A								Electriconic Controllers																								B								Instrument Air												Abatement cost results



																				(Note: sites with more than 8 batteries or more than 3 solar panels are not presented)																																(Sites without electricity or less than 20 controllers are not presented)







																				Are the zero emission options applicable in this case?				YES																												NO







																				Incremental CAPEX 				$149,640																												







																				Methane abatement cost ($/metric ton)				554 USD/t CH4				Note, these abatement costs were calculated by Carbon Limits using the NPV method. We use alternate costs consistent based on annualized costs. (see below)																								







																				VOC abatement cost ($/metric ton)				2,170 USD/t VOC																												







																				VOC abatement cost ($/short ton)				$1,969																												







																				Methane Abatement cost ($/short ton)				$503







																				VOC Savings (short tons)				3.94







																				Methane Savings (short tons)				15.75







												INFORMATION ON COSTS







																				Equipment Cost Total				$124,700



																				Equipment Cost Annualized				$10,446



																				Installation Cost Total				$24,940



																				Installation Cost Annualized				$2,089



																				Ongoing cost 				$740



																				Value of Saved Gas				$3,256



																				Annualized Cost   				$10,019







																				VOC savings per pad (short tons)				3.94



																				VOC Abatement Cost ($/short ton)				$2,544



																				Methane savings 				15.75



																				Methane Abatement Cost ($/short ton)				$636



																				Methane-ethane savings 				18.29



																				Methane-ethane Abatement Cost ($/short ton)				$548























																				Equipment Cost 				$124,700																												$72,600



																				Installation Cost 				$24,940																												$72,600



																				Ongoing Opex Costs - average				$740																												$2,443



																				Electronic controllers				554



																				Equipment Cost - Annualized				$10,446																												$6,081



																				Installation Cost - Annualized 				$2,089																												$6,081



																				Ongoing Opex Costs - average (incremental)				$740



																				Value of saved gas				$3,256



																				Total Cost - Annualized				$10,019																												$14,606











																				Equipment Cost 				$124,700																												$72,600



																				Installation Cost 				$24,940																												$72,600



																				Ongoing Opex Costs - average				$740																												$2,443



































Ongoing Opex Costs - average	Electronic controllers	Equipment Cost - Annualized	740	554.16981258971589	10445.69258364732	



in USD/t CH4



















LIST



								NEW/RETROFIT												ELECTRICITY ONSITE												# PUMPS								TYPE OF SUPPLY GAS



								New site				N								Electricity available on-site				E								0								Wet supply gas				W



								Retrofit				R								No electricity available on-site				NE								1								Dry supply gas				D



																																2



								INTEREST RATE												GAS PRICE												RETROFIT LIFETIME



								3%												$1												5



								4%												$2												10



								5%												$3												15



								6%												$4												20



								7%												$5



								8%



								9%



								10%











ASSUMPTIONS



















								Assumption sheet







								The full list of economic and technical assumptions used in the calculations is presented below. The values can be accessed by the user, but cannot be changed.







								DESCRIPTION OF THE CASE



								Description				Assumption				Unit				References 
(The reference list is available in the appendix of the report)



								GENERAL ASSUMPTIONS



								Number of minutes per hours				60				#				NA



								Number of hours in a day				24				#				NA



								Number of Days in a year				365				#				NA



				 				HP->MW				0.00				MW/HP				NA



								Methane density				0.66				kg/m3				NA



								Methane density				0.02				kg/cf				NA



								cf->cm				0.03				cm/cf				NA



				Share methane in the Gas-D				Share methane in the Gas



Author: Author:
Dry supply gas				0.0160				tCH4/Mscf				[15]



				Share of VOC in the gas-D				Share of VOC in the gas



Author: Author:
Dry supply gas				0.0040				tVOC/Mscf				[15]



				Share methane in the Gas-W				Share methane in the Gas



Author: Author:
wet supply gas				0.0160				tCH4/Mscf				[15]				WET



				Share of VOC in the gas-W				Share of VOC in the gas



Author: Author:
wet supply gas				0.0040				tVOC/Mscf				[15]				WET



								Lifetime new sites				15				years				NA



								ESD emission factors				0.41				cf/h				[2]



								INSTRUMENT AIR - ENGINEERING ASSUMPTIONS



								Share of the air bypassed in dryer				17%				%				[14,10]



								Share of the utility air supply				200%				%				[14,10]



								Sizing of compressor - variable component				0.20				HP/cfm				[14,10]



								Sizing of compressor - constant component				4.24				HP				[14,10]



								Load of the compressor (main)				50%				%				[14,10]



								Lifetime of the compressors				6				years				[14,10]



								ELECTRONIC CONTROLLERS - COST ASSUMPTIONS



								Continuous Controller (s) +  control valve				$4,000				USD/unit				[9,10]



								Intermittent Controller (s)  +  control valve				$4,000				USD/unit				[9,10]



								Chemical Pump				$6,000				USD/unit				[9,10]



								Control Panel				$4,000				USD/unit				[9,10]



								Solar Panel				$500				USD/unit				[9,12]



								Battery				$400				USD/unit				[9,12]



								Installation Costs				20%				of Equipment costs				[9,10]



								Annual maintenance				$80				$/controller/year				[15]



								Electricity price US				$0.10				USD/kwh				[15]



								ELECTRONIC CONTROLLERS - ENGINEERING ASSUMPTIONS



								Batterry replacement frequency				4				years				[9,10]



								Solar Panel replacement frequency				10				years				[9,10]



								Continuous Controller (s)				0.08				Amps/unit				[9]



								Intermittent Controller (s) 				0.08				Amps/unit				[9]



								Other controller (s)				0.08				Amps/unit				[9]



								Chemical Pumps				0.17				Amps/pump				[9]



								ESD				0.16				Amps/unit				[9]



								Other systems				0.29				Amps/site				[9]



								System Voltage				12				V				[9,12]



								Battery Average Efficiency				85%				%				[9,12]



								Avg. Peak Sun				4				h/days				[9,10]



								At Maximum Depth of Discharge				80%				%				[9]



								Days of Energy Storage				10				days				[9]



								Rating of the solar panel				140				W				[9,12]



								Rating of the battery				100				Ah				[9,12]



								Maximum Number of solar panel on a site				3				#				[9]



								Oversizing of the solar panel				50%				%				[9,10]



								Maximum Number of batteries on a site				8				#



								INSTRUMENT AIR - COST ASSUMPTIONS



				$5				Compressor Package - Main



Author: 5 HP				$22,000				USD				[12,10]



				$10				Compressor Package - Main



Author: 10 HP
				$32,000				USD				[12,10]



				$15				Compressor Package - Main



Author: 15 HP				$48,000				USD				[12,10]



				$20				Compressor Package - Main



Author: 20 HP				$70,000				USD				[12,10]



				$5				Compressor - Unit cost



Author: 5 HP				$7,000				USD				[12]



				$10				Compressor - Unit cost



Author: 10 HP				$10,000				USD				[12]



				$15				Compressor - Unit cost



Author: 15 HP				$15,000				USD				[12]



				$20				Compressor - Unit cost



Author: 20 HP				$23,000				USD				[12]



				Other supply-R				Other supply



Author: Retrofit				$1,400				USD/controller				[10]



				Other supply-N				Other supply



Author: New sites

				$1,000				USD/controller				[10]



				Installation-R				Installation



Author: retrofit sites				100%				%				[10]



				Installation-N				Installation



Author: New sites
				



Author: Author:
Dry supply gas				



Author: Author:
Dry supply gas				



Author: Author:
wet supply gas				



Author: Author:
wet supply gas				



Author: 5 HP				50%				%				[10]



								Compressor maintenance				4%				% of Capex				[10,15]



								Engine Maintenance				4%				% of Capex				[10,15]



								BASELINE - COST ASSUMPTIONS



								Continuous Controller (s) +  control valve				$2,698				USD/cont.				[17]



								Intermittent Controller (s)  +  control valve				$2,471				USD/cont.				[17]



								Chemical Pump				$1,500				USD/unit				[12,10]



								ESD				$1,000				USD/unit				[12,10]



								Labour - installation - Controller				$387				USD/unit				[18]



								Labour - installation - Pump				$387				USD/unit				[15]



								Maintenance costs - Controller- wet gas sites				$200				USD/cont./year				[10]



								Maintenance costs - Controller- dry gas sites				$80				USD/unit				[18]



								Tons per short ton				1.1023



								Methane-ethane per methane				1.1610











CALCULATION



















								Calculation Sheet







								The calculation process of project and baseline costs, gas savings and emissions is presented below.



								DESCRIPTION OF THE CASE



				



																				NEW/RETROFIT (N for New and R for Retrofit)				ELECTRICITY_ON_SITE? (E for Electricity and NE for No Electricity)				TYPE OF GAS (D fro Dry and W for Wet)				Number of Continuous Controller (s)				Number of Intermittent Controller (s) 				Number of Chemical Pumps				Number of ESD(s)



																				R				NE				D				14				15				0				0



								EMISSIONS ESTIMATE - BASELINE (i.e. current situation)



																Emission Factor				Number of devices				Total Emissions



												Unit				cf/h				#				cf/h



												Continuous Controller (s)				5.10				14				71.40



												Intermittent Controller (s) 				3.50				15				52.50



												Chemical Pumps				13.30				0				0.00



												ESD				0.41				0				0.00







												Total gas emissions												123.90				cf/h



												Total gas emissions												1085				Mscf/Year



								Share methane in the Gas-D				Share methane in the Gas												0.0160				tCH4/Mscf



								Share of VOC in the gas-D				Share of VOC in the gas												0.0040				tVOC/Mscf



												Total methane emissions												17.37				tCH4/year



								EMISSIONS ESTIMATE - ELECTRIC CONTROLER 



								Note: It is assumed that pneumatic ESD are used



																Emission Factor				Number of devices				Total Emissions



								 								cf/h				#				cf/h



												ESD				0.41				0.00				0.00



												Total gas emissions												0.00				cf/h



												Total gas emissions												0.00				Mscf



												Total methane emissions												0.0				tCH4



								PROJECT COSTS - ELECTRONIC CONTROLLER



								SIZING



																Number of devices				Requirement per unit				Total 



												Unit				#				Amp				Amp



												Continuous Controller (s)				14				0.08				1.12



												Intermittent Controller (s) 				15				0.08				1.20



												Chemical Pumps				0				0.17				0.00



												ESD				0				0.16				0.00



												Others requirements				1				0.29				0.29



												Total												2.61



												Key assumptions (from assumptions sheet)



												System Voltage				12.00				V



												Battery Average Efficiency				85%				%



												Avg. Peak Sun				4.00				h/days



												At Maximum Depth of Discharge				80%				%



												Days of Energy Storage				10.00				days



												Rating of the solar panel				140.00				W



												Rating of the battery				100.00				Ah



												Sizing calculation



												Load				752				Wh/day



												Energy to Be Generated				884				Wh



												PV Array Required				332				W



												Requires Battery Bank of				783				Ah



												Annual Electricity demand - grid				0				kWh/year



								CAPEX



																Unit Cost				Number of units				Total



																USD/Unit				#				USD



												Continuous Controller (s)				4000				14				56,000



												Intermittent Controller (s) 				4000				15				60,000



												Chemical Pump				6000				0				0



												Control Panel				4000				1				4,000



												Solar Panel (only when no electricity on-site)				500				3				1,500								$0								$4,700



												Battery  (only when no electricity on-site)				400				8				3,200



												ESD (pneumatic ESD) -(similar to baseline)				0				0				0



												Installation costs - ESD -(similar to baseline)				0				0				0



												Installation Costs								20%				24,940



												Total CAPEX												149,640



																												OPEX OVER TIME







								OPEX								Unit Cost				Frequency								Year  0				Year  1				Year  2				Year  3				Year  4				Year  5				Year  6				Year  7				Year  8				Year  9				Year  10				Year  11				Year  12				Year  13				Year  14				Year  15



																USD/unit				every X years								USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD



												Battery replacement cost				$3,200				4								0				0				0				0				3200				0				0				0				3200				0				0				0				3200				0				0				0



												Solar panel replacement costs				$1,500				10												0				0				0				0				0				0				0				0				0				1500				0				0				0				0				0



												Electricity cost 				0				1								0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0



												Labour				$2,320				1												2320				2320				2320				2320				2320				2320				2320				2320				2320				2320				2320				2320				2320				2320				2320



												Total OPEX																0				2320				2320				2320				5520				2320				2320				2320				5520				2320				3820				2320				5520				2320				2320				2320



								PROJECT COSTS - BASELINE



								CAPEX (only relevant when the site is new, the CAPEX for retrofit site is 0)								Unit Cost				Number				Total



																USD/Unit				#				USD



												Continuous Controller (s)				0				14				0



												Intermittent Controller (s) 				0				15				0



												Chemical Pump				0				0				0



												ESD				0				0				0



												Labour - installation - Controller				0				29				0



												Labour - installation - Pump				0				0				0



												Total												0



																Unit Cost				Number				Total



								OPEX								USD/controller				#				USD



												Maintenance costs - wet gas sites				200				0				0



												Maintenance costs - dry gas sites				80				29				2,320



												Maintenance costs - Total												2,320



																												OPEX OVER TIME



																												Year  0				Year  1				Year  2				Year  3				Year  4				Year  5				Year  6				Year  7				Year  8				Year  9				Year  10				Year  11				Year  12				Year  13				Year  14				Year  15



																												USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD



																																2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320



								PROJECT COSTS - INSTRUMENT AIR



								SIZING 



																Value				Unit



												Instrument air use (dry)				124				cf/h



												Instrument air supply (wet)				149				cf/h



												Utility air supply 				248				cf/h



												Total air supply required				397				cf/h



												Total air supply required				7				cfm



												Minimum sizing of the compressor (theoretical)				5.6				HP



												Minimum sizing of the compressor (theoretical)				4				kW



												Energy consumption compressor				18213				kWh







								CAPEX



																Unit Cost				Unit				Number				Unit				Total



												Level Controller & Level Control Valve (only for new sites)				0				USD/Unit				14				Units				0



												Pressure Controller & Control Valve  (only for new sites)				0				USD/Unit				15				Units				0



												Chemical Pump  (only for new sites)				0				USD/Unit				0				Units				0



												ESD  (only for new sites)				0				USD/Unit				0				Units				0



												Labour - installation - Controller  (only for new sites)				0				USD/Unit				29				Units				0



												Labour - installation - Pump  (only for new sites)				0				USD/Unit				0				Units				0



												Compressor Package - Main				32000				USD/package				10				HP				32,000



								Other supply-R				Other supply				1400				USD/controller				29				Units				40,600



								Installation-R				Installation				100%				%				72,600				USD				72,600



								 				Total - Air system only																				145,200



												Total																				145,200







																												OPEX OVER TIME







								OPEX								Unit Cost				Frequency								Year  0				Year  1				Year  2				Year  3				Year  4				Year  5				Year  6				Year  7				Year  8				Year  9				Year  10				Year  11				Year  12				Year  13				Year  14				Year  15



																USD/year				every X years								USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD				USD



												Electricity costs				0				1								0				0				0				0				0				0				0				0				0				0				0				0				0				0				0				0



												Compressor replacement				10,000				6												0				0				0				0				0				10,000				0				0				0				0				0				10,000				0				0				0



												Compressor maintenance				1,280				1												1,280				1,280				1,280				1,280				1,280				0				1,280				1,280				1,280				1,280				1,280				0				1,280				1,280				1,280



												Total OPEX																0				1,280				1,280				1,280				1,280				1,280				10,000				1,280				1,280				1,280				1,280				1,280				10,000				1,280				1,280				1,280



								SUMMARY - ELECTRONIC CONTROLLERS



								Year of project termination																				Year  0				Year  1				Year  2				Year  3				Year  4				Year  5				Year  6				Year  7				Year  8				Year  9				Year  10				Year  11				Year  12				Year  13				Year  14				Year  15



								14												CAPEX - PROJECT				USD				149,640



																				CAPEX - BASELINE				USD				0



																				DIFFERENCE				USD				149,640



																				OPEX - PROJECT				USD				0				2,320				2,320				2,320				5,520				2,320				2,320				2,320				5,520				2,320				3,820				2,320				5,520				2,320				2,320				2,320



																				OPEX - BASELINE				USD				0				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320



																				DIFFERENCE				USD				0				0				0				0				3,200				0				0				0				3,200				0				1,500				0				3,200				0				0				0



																				TOTAL COSTS				USD				149,640				0				0				0				3,200				0				0				0				3,200				0				1,500				0				3,200				0				0				0



																				GAS SAVING				Mscf				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085



																				GAS SAVING				USD				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256



																				VOC Saving				tVOC				4				4				4				4				4				4				4				4				4				4				4				4				4				4				4				4



																				CH4 Saving				tCH4				17				17				17				17				17				17				17				17				17				17				17				17				17				17				17				0







																				CASH FLOW				USD				-146,384				3,256				3,256				3,256				56				3,256				3,256				3,256				56				3,256				1,756				3,256				56				3,256				3,256				0







																				KEY RESULTS



																				CAPEX				USD				149,640



																				NPV				USD				-118,333



																				ABATEMENT COSTS				USD/tCH4				554				56



																				ABATEMENT COSTS				USD/tVOC				2,170				214







								SUMMARY - INSTRUMENT AIR



																												Year  0				Year  1				Year  2				Year  3				Year  4				Year  5				Year  6				Year  7				Year  8				Year  9				Year  10				Year  11				Year  12				Year  13				Year  14				Year  15



																				CAPEX - PROJECT				USD				145,200



																				CAPEX - BASELINE				USD				0



																				DIFFERENCE				USD				145,200



																				OPEX - PROJECT				USD				0				1,280				1,280				1,280				1,280				10,000				1,280				1,280				1,280				1,280				1,280				10,000				1,280				1,280				1,280				0



																				OPEX - BASELINE				USD				0				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320				2,320



																				DIFFERENCE				USD				0				-1,040				-1,040				-1,040				-1,040				7,680				-1,040				-1,040				-1,040				-1,040				-1,040				7,680				-1,040				-1,040				-1,040				-2,320



																				TOTAL COSTS				USD				145,200				-1,040				-1,040				-1,040				-1,040				7,680				-1,040				-1,040				-1,040				-1,040				-1,040				7,680				-1,040				-1,040				-1,040				-2,320



																				GAS SAVING				Mscf				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085				1,085



																				GAS SAVING				USD				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256				3,256



																				VOC Saving				t				4				4				4				4				4				4				4				4				4				4				4				4				4				4				4				4



																				CH4 Saving				tCH4				17				17				17				17				17				17				17				17				17				17				17				17				17				17				0				0







																				CASH FLOW				USD				-141,944				4,296				4,296				4,296				4,296				-4,424				4,296				4,296				4,296				4,296				4,296				-4,424				4,296				4,296				4,296				0



																				KEY RESULTS



																				CAPEX				USD				145,200



																				NPV				USD				-107,236



																				ABATEMENT COSTS				USD/tCH4				531



																				ABATEMENT COSTS				USD/tVOC				2,069







								MINIMUM EMISSIONS - ELECTRONIC CONTROLLERS







																				CAPEX				USD				149,640



																				OPEX				USD				0				0				0				0				3,200				0				0				0				3,200				0				1,500				0				3,200				0				0				0



								MSF				84								Gas saving				MSF				84				84				84				84				84				84				84				84				84				84				84				84				84				84				84				84



																				Gas saving				USD				251				251				251				251				251				251				251				251				251				251				251				251				251				251				251				251



																				Cash Flow				USD				-149,389				251				251				251				-2,949				251				251				251				-2,949				251				-1,249				251				-2,949				251				251				0



																				NPV				USD				-155,277



																				CH4 Saving				tCH4				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				1.3				0.0



																				Abatement cost				USD/tCH4				9,415







																												1				1				1				1				1				1				1				1				1				1				1				1				1				1				1				0







																				Emission minimum total				Mscf				84



																				Emission minimum total				scf/h				9.570



																				Number of controllers				#				29



																				Number of ESD				#				0



																				Number of pump				#				0



																				Emission from pump + ESD				scf/h				0.0



																				Emission per controller				scfh				0.330







								MINIMUM EMISSIONS - INSTRUMENT AIR







																				CAPEX				USD				145,200



																				OPEX				USD				0				-1,040				-1,040				-1,040				-1,040				7,680				-1,040				-1,040				-1,040				-1,040				-1,040				7,680				-1,040				-1,040				-1,040				-2,320



								MSF				248								Gas saving				MSF				248				248				248				248				248				248				248				248				248				248				248				248				248				248				248				248



																				GAS SAVING				USD				743				743				743				743				743				743				743				743				743				743				743				743				743				743				743				743



																				Gas flow				USD				-144457				1783				1783				1783				1783				-6937				1783				1783				1783				1783				1783				-6937				1783				1783				1783				3063



																				NPV				USD				-136173



																				CH4 Saving				tCH4				4				4				4				4				4				4				4				4				4				4				4				4				4				4				4				0



																				Abatement cost				USD/tCH4				2,795







																												1				1				1				1				1				1				1				1				1				1				1				1				1				1				1				1







																				Emission minimum Total				Mscf				248



																				Emission minimum Total				scf/h				28



																				Number of controllers				#				29



																				Number of ESD				#				0



																				Number of pump				#				0



																				Emission from pump + ESD				scf/h				0



																				Emission per controller				scfh				1
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I. INTRODUCTION  




 




The Colorado Air Pollution Control Division (Division) submits the following Cost-Benefit 




Analysis in conjunction with its proposed revisions to Colorado Air Quality Control Commission 




(AQCC)  Regulation Number 3 (5 CCR 1001-5) and Regulation Number 7 (5 CCR 1001-9). 




 
The proposed revisions collectively expand the air emission control requirements on oil and gas 




facilities in Colorado.  They were developed after an extensive, year-long stakeholder process 




including input from diverse industry, environmental and governmental stakeholders.  The proposal 




has received the support of several industry and environmental leaders.  The Division estimates that 




the proposed strategies will result in substantial reductions of hydrocarbon emissions from the oil and 




gas industry.  More specifically, the Division estimates the proposed strategies will reduce volatile 




organic compound (VOC) emissions by 93,500 tons per year, and methane/ethane emissions by 




64,000 tons per year.  The Division conservatively estimates that the annual net costs to industry of 




the Division’s proposal will be $42.4 million per year.  This translates to approximately $453 per ton 




of VOC reduced, which is very reasonable when compared to other air pollution reduction strategies 




adopted by the Colorado AQCC and the U.S. Environmental Protection Agency (EPA).  In 




prehearing submittals to the AQCC, the supporters of the proposal have concluded that the Division’s 




costs estimates are reasonable.  Some opponents of the proposal have asserted that the costs may be 




much higher.  The AQCC will consider the Division’s proposal and any alternate proposals at the 




rulemaking hearing commencing February 19, 2014.   
 




The proposed changes to Regulation Number 3 simplify certain air quality reporting and 




permitting requirements.  They remove the requirements for sources with emissions below state 




reporting and permitting thresholds but subject to either a federal New Source Performance 




Standard (―NSPS‖) or National Emission Standard for Hazardous Air Pollutant (―NESHAP‖) to 




file an Air Pollutant Emission Notice (―APEN‖) and obtain a minor source permit (―catch-all 




provisions‖).  The Regulation Number 3 revisions also simplify reporting requirements for non-




criteria reportable pollutant sources, and remove the permitting exemption for crude oil storage 




tanks.   




 




The Regulation Number 7 rulemaking package proposes revisions that expand existing oil and 




gas control requirements and establish additional monitoring, recordkeeping and reporting 




requirements.  These proposed revisions consist of the following: 




 




1) Enhancing the existing control program for petroleum storage tanks by: 
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a. Lowering the control requirement threshold for condensate storage tanks 




from 20 to 6 tons per year of uncontrolled actual volatile organic 




compound (VOC) emissions; 




b. Requiring controls for crude oil and produced water storage tanks with 




uncontrolled actual VOC emissions that are equal or greater than 6 tons 




per year; and 




c. Expanding non-attainment area requirements for tank controls during the 




first 90 days of production to the rest of the state; 




2) Establishing requirements to ensure that emissions from controlled storage tanks 




are captured and routed to the control device; 




3) Establishing leak detection and repair requirements for compressor stations and 




well production facilities, including requirements to reduce emissions from 




compressor seals and open ended lines consistent with current federal 




requirements; 




4) Expanding the existing non-attainment area requirements for auto-igniters on flare 




devices to the rest of the state; 




5) Expanding the existing ozone non-attainment area requirements for low bleed 




pneumatic devices to the rest of the state, and where feasible requiring no-bleed 




pneumatic devices; and 




6) Requiring that the gas stream at newly constructed well production facilities 




either be connected to a pipeline or routed to a control device from the date of 




first production. 




7) Lowering the existing control requirement threshold for existing glycol 




dehydrators to 6 tons per year of uncontrolled actual VOC emissions and 2 tons 




per year of uncontrolled actual VOC emissions for dehydrators located within 




1,320 feet of a building, and establishing a 2 ton per year control threshold for all 




new glycol dehydrators; and 




8) Establishing requirements for the use of best management practices both to 




minimize the need for downhole well maintenance and liquids unloading and to 




minimize emissions during well maintenance and liquids unloading events. 




 




If adopted, these proposed revisions will result in substantial reduction of hydrocarbon emissions 




including volatile organic compounds (VOCs) and methane. 




 




In addition to the Division’s proposal, various parties to the rulemaking have submitted 6 




different alternative proposals for the AQCC to consider.  Some of these proposals request that 




the AQCC adopt additional requirements that go beyond the Division’s proposal, while other 




alternatives request that the AQCC limit aspects of the Division’s proposed revisions.  Copies of 




each of these proposals along with any economic impact analysis that the parties submitted 




identifying the projected costs and benefits of their particular proposals are attached to this Cost- 




Benefit Analysis as exhibits.   




 




As set forth in § 24-4-103(2.5), C.R.S. this Cost-Benefit analysis shall include the following: 




 




(I) The reason for the rule or amendment; 
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(II) The anticipated economic benefits of the rule or amendment, which shall include 




economic growth, the creation of new jobs, and increased economic 




competiveness; 




(III) The anticipated costs of the rule or amendment, which shall include the direct 




costs to the government to administer the rule or amendment and the direct and 




indirect costs to businesses and other entities required to comply with the rule or 




amendment; 




(IV) Any adverse effects on the economy, consumers, private markets, small 




businesses, job creation, and economic competitiveness; and 




(V) At least two alternatives to the proposed rule or amendment that can be identified 




by the submitting agency or member of the public, including the costs and 




benefits of pursuing each of the alternatives identified.   




 




In connection with this Cost- Benefit Analysis, the Division has assessed the costs and benefits 




associated with each of the proposed strategies based on the reasonably available data.  In 




collecting this data, the Division has sought input from various stakeholders in an effort to 




generate the most complete and accurate assessment of the costs and benefits of the proposed 




strategies.  Where data was not reasonably available, the Division utilized assumptions that are 




set forth in this analysis.   




 




II. THE REASON FOR THE RULE OR AMENDMENT 




 




The Division is proposing revisions to AQCC Regulation Number 3 in order to improve the 




efficiency of Colorado’s air quality reporting and permitting system.  Under current regulation, 




when Colorado adopts certain federal air quality standards, all sources that are subject to these 




standards must report their emissions to the Division and obtain a permit.  This requirement can 




result in the imposition of reporting and permitting burdens for very small sources of emissions.  




The proposed change would allow the state to adopt these federal requirements, but only require 




reporting and permitting for sources with emissions above established de minimis levels.  The 




proposed revisions would also simplify reporting of non-criteria reportable pollutants, and 




provide that crude oil tanks must be permitted if their emissions are over the established de 




minimis levels.  It appears that all parties to the AQCC rulemaking support the proposed 




revisions to Regulation Number 3.   




 




The Division is proposing revisions to AQCC Regulation Number 7 in an effort to enhance the 




effectiveness of Colorado’s air quality requirements for the oil and gas exploration and 




production sector.  During the past ten years, Colorado has been a leader in developing and 




implementing requirements to reduce air emissions from the oil and gas sector.  As a result of 




these efforts, Colorado now has in place a series of cost-effective requirements that significantly 




reduce air emissions from Colorado oil and gas facilities.  Despite this success, however, the 




tremendous growth of oil and gas production in Colorado continues to threaten the air quality 




gains that we have achieved.  Since 2004 gas production in Colorado has increased by 50% 




while oil production has more than doubled.  While this growth has provided important 




economic benefits for Colorado, increased air emissions can have a negative impact on 




Colorado’s public health and environment.   
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Specifically, VOC emissions  contribute to the formation of ground level ozone.  Ozone (O3) is 




photochemical oxidant and known respiratory irritant.  Ground level ozone is a secondary 




pollutant produced through the reaction of VOCs, nitrogen oxides and sunlight.  Elevated levels 




of ground level ozone have been linked to a variety of adverse health effects including decreased 




lung function, increased respiratory symptoms, serious indicators of respiratory morbidity 




including emergency visits and hospital admissions, as well as total non-accidental and cardio-




respiratory mortality.   The U.S. EPA has set the current National Ambient Air Quality Standards 




for ground level ozone at 75 parts per billion (ppb) averaged over an 8-hour period.  Based on a 




review of the then current health literature the Clean Air Scientific Advisory Committee 




concluded in 2008 that the 75 ppb standard was not sufficiently protective of public health, and 




recommended that the standard be set at between 60 ppb and 70 ppb.  EPA is in the process of 




considering whether to lower the ozone standard.  




 




Currently, the Denver Metro/North Front Range area is out of attainment with federal health-




based ground level ozone standards.  This includes much of the Denver/Julesberg oil field.  




Other areas of the state have also experienced elevated ozone levels recently, with one monitor in 




Western Colorado showing concentrations above 75 ppb and a number of other monitors 




showing levels between 60 ppb and 75 ppb. 




 




Addressing oil and gas emissions is a critical component of Colorado’s efforts to lower ozone 




levels since this sector represents the largest source of VOC emissions in the state.  Based on the 




most recent inventory (2011), 54% of the anthropogenic VOC emissions in the state come from 




the oil and gas sector, which is roughly triple the amount of emissions from the next largest 




source.  Moreover, because of the ongoing growth in the oil and gas industry and the projected 




decline in VOC emissions from other sectors, the share of VOC emissions attributable to the oil 




and gas sector will likely increase over the forseeable future.  The proposed emission reduction 




strategies will further enhance existing public health and environment protections on both a local 




and regional scale.   




 




In addition to VOC emissions, oil and gas operations are a large source of methane.  Methane is 




a potent greenhouse gas, which contributes to global climate change.  In addition to reducing 




VOCs that contribute to regional ozone pollution, the Division’s proposed strategies will reduce 




methane, and thereby play a role in Colorado’s overall efforts to reduce greenhouse gas 




emissions.  Methane is also a valuable natural resource (natural gas), and reducing leaks will 




benefit Colorado’s environment and economy.    




 




III. ANTICIPATED ECONOMIC BENEFITS 




 




The proposed changes to Regulation Number 7 are projected to result in substantial reductions of 




hydrocarbon emissions (including both VOCs and methane/ethane) from the oil and gas industry. 




For VOCs, the Division has calculated that based on 2013 emissions, the proposed strategies will 




reduce VOC emissions from the oil and gas sector by approximately 93,500 tons per year or 257 




tons per day.  To put this in context, 257 tons per day represents approximately 45% of the total 




oil and gas related VOC emissions in 2011 and nearly 25% of the total 2011 VOC emissions 
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from all anthropogenic sources in Colorado.  Additionally, the proposed strategies are projected 




to reduce methane/ethane emissions by approximately 64,000 tons per year. 




 




These VOC reductions will aid Colorado’s efforts to bring the Denver Metro/North Front Range 




area (DMA/NFR) into compliance with the current ozone NAAQS, as well as serve as a 




proactive step in addressing future lower ozone standards.  As noted above, ground level ozone 




contributes to a number of health conditions, up to and including premature mortality from 




cardio-respiratory mortality.  According to EPA, attaining the current ozone standard throughout 




the nation will result in between $6.9 billion and $18 billion in annual health benefits.  For lower 




standards the health benefits are even greater.  For example, EPA projects that achieving a 70 




ppb standard will result in between $13 billion and $37 billion in annual health benefits, and for 




a 65 ppb standard the benefits will increase to between $22 billion and $61 billion per year.  EPA 




does not report these health benefits by state, but since the population of the DMA/NFR accounts 




for approximately 2.5% of the total national population living in areas that are in violation of the 




current NAAQS, the health benefits attributable to Colorado are likely to be substantial. 




 




In addition to impacting human health, elevated levels of ozone can have a negative impact on 




crop production.  For example, EPA’s analysis indicates that reducing ozone levels to 70 ppb 




will increase winter wheat yields in a number of Front Range counties, including an increase of 




between 1% and 2% in Weld County. 




 




Separate from the beneficial impacts of reducing ozone, the proposed rules will also produce 




substantial benefits associated with reducing greenhouse gases.  As part of this rulemaking the 




Environmental Defense Fund (EDF) has engaged an expert to estimate the benefits of the 




rulemaking based on the social cost of carbon. Based on this analysis, EDF projects that the total 




annual benefit from the projected methane reductions is between $104 million and $318 million 




in 2016 and between $132 million and $404 million in 2025.
1
 




 




In addition to the benefits associated with reductions of VOCs and methane, the proposed rules 




will produce additional economic benefits in the form of increased product capture and the 




creation of new jobs associated with the implementation of the new requirements.  As discussed 




more fully in Section IV below, the proposed rules are expected to result in the capture of 




approximately $16.8 million dollars worth of natural gas each year that would otherwise be lost 




to the atmosphere.  Additionally, a significant portion of the overall costs associated with the 




proposed rules is for additional inspections of oil and gas facilities by company employees or 




contractors.  Based on the total calculated inspection time, the proposed requirements will 




necessitate the hiring of approximately 150 additional employees or contractors to conduct 




inspections.  The remaining costs of the proposal are associated with the purchase, installation 




and maintenance of equipment along with supervisory oversight and required recordkeeping and 




reporting.  These expenditures will likely result in additional job creation, but the actual number 




of these jobs has not been calculated. 




 




IV.   ANTICIPATED COSTS 




                                                 
1
 A copy of the analysis is attached hereto as Exhibit O. 















 




 
CCoosstt  BBeenneeffiitt  AAnnaallyyssiiss  ffoorr  PPrrooppoosseedd  RReevviissiioonnss  ttoo  AAQQCCCC  RReegguullaattiioonnss  NNoo..  33  aanndd  77  




  




66  




 




 




 




As set forth below, the Division has assessed the direct and indirect costs to the regulated 




community for each of the proposed strategies in Regulation Number 7.  These costs are set forth 




in Sections A through H below and include equipment costs, labor costs, maintenance costs, 




supervision costs, travel costs, and costs associated with recordkeeping and reporting.  Section I 




discusses the costs to government associated with administering the proposed Regulation 




Number 7 revisions.  Finally, Section J details the costs to the regulated community and 




government administration costs associated with the proposed revisions to Regulation Number 3. 




 




As detailed below, the Division estimates that the total annual costs to the regulated community 




as a result of the proposed strategies will be approximately $59.2 million.  In addition, as 




discussed in Section III above, the proposed strategies are expected to result in the capture of 




additional product worth approximately $16.8 million, for a total net cost of $42.4 million per 




year.  In addition to these direct costs, implementation of the proposed strategies could 




potentially result in the shut-in of a few marginally producing wells, resulting in indirect costs in 




the form of lost revenues  to oil and gas companies, loss of jobs associated with these facilities, 




lost royalty payments, and lost severance taxes.  Based on available information the Division 




cannot reasonably calculate the amount of oil and gas that could be shut-in due to the proposed 




rules, but believes that the amount is likely to be very small due to the low costs attributable to 




small, marginally producing facilities.
2
  An analysis by an economist hired by certain industry 




parties has suggested that these indirect costs could be quite large.
3
  This information will be 




considered by the AQCC as part of the rulemaking hearing. 




 




A. Control Requirements for Petroleum Storage Tanks 




 




Commencing in 2004 the AQCC has adopted a series of requirements aimed at reducing 




emissions from petroleum storage tanks at well production facilities, compressor stations and gas 




processing plants.  Currently, condensate tanks with uncontrolled actual emissions of 20 tons per 




year or greater of VOC must be equipped with a control device that has a control efficiency of at 




least 95%.  Additionally, with certain exceptions, operators in the non-attainment area must 




achieve a 90% system-wide reduction of VOC emissions from condensate tanks during the 




period from May 1 through September 30, and 70% during the period from October 1 through 




April 30.  These current requirements only apply to tanks that store condensate, which is defined 




in the AQCC’s Common Provisions regulation as ―hydrocarbon liquids . . . with an API gravity 




of 40 degrees or greater.‖  While most of the petroleum liquid produced in Colorado qualifies as 




condensate, there are heavier hydrocarbon liquids, typically referred to as crude oil, with an API 




gravity below 40 degrees that are not subject to the current control requirements.  Additionally, 




there are a number of high volume produced water tanks that have VOC emissions above 6 tons 




per year that are not currently regulated under the existing requirements. 




 




While Colorado has achieved considerable success in controlling emissions from condensate 




tanks since 2004, petroleum storage tanks at oil and gas production and midstream facilities 




                                                 
2
 See discussion in Section V below. 




3
 See Attached Exhibit B. 
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continue to be the most significant source of VOC emissions from this sector.  To address this 




emission source the Division is proposing the following strategies: 1) reducing the control 




threshold from 20 tons per year VOC to 6 tons per year; 2) eliminating the distinction between 




condensate and other liquids and requiring controls strictly based on emission levels; and 3) 




extending the current requirement that all condensate tanks in the non-attainment area be 




controlled during the first 90 days of production to storage tanks throughout the state.  In order to 




meet each of these three strategies, the Division assumes that owners and operators will equip 




tanks with enclosed flares, as is the typical practice under the existing tank control requirements. 




The estimated costs associated with installing and maintaining an enclosed flare are set forth in 




subsection 1 below.  Utilizing the calculated flare costs, the estimated costs and benefits for each 




of the three tank control strategies are discussed in subsections 2-4 below. 




1. General Cost Estimates for Flares 




The estimated cost for a flare control device is based on identified costs from a 2008 oil and gas 




cost study
4
 adjusted for inflation.  Based on this data, the estimated annualized cost of a flare 




control device with auto-igniter
5
 is about $6,287.




6 
 




 




Table 1: Flare Control Device with Auto Igniter –  Annualized Cost Analysis* 




Item Capital Costs 




(one time) 




Non-Recurring 




Costs (one time) 




O&M Costs 




(recurring) 




Annualized 




Total Costs 




Flare $18,169    




Freight/Engineering  $1,648  




Flare Installation  $6,980  




Auto Igniter $1,648   




Pilot Fuel**   $768 




Maintenance   $2,197 




Subtotal Costs $19,817 $8,628 $2,965 




Annualized Costs*** $2,747 $575 $2,965 $6,287 




*Control cost evaluation based on 2008 Ozone Rulemaking cost survey and producer data.  Control device costs 




were developed based on an oil and gas cost study and information submitted by industry in 2008.  However, those 




costs were escalated by 9.85% to reflect CPI-U increases that have occurred since 2008.
7
 




                                                 
4
 See ―Oil & Gas Emissions Reduction Strategies Cost Analysis and Control Efficiency Determination,‖ Lesair 




Environmental, Inc., June 2008.  Information from this study was previously submitted to the AQCC as part of the 




2008 Ozone Action Plan process.  For reference or background purposes the Division has cited herein certain 




information that has been submitted to the AQCC as part of the rulemaking; however, it is not necessarily included 




with this Cost-Benefit Analysis as an exhibit. 
5
 Currently only flares in the non-attainment area are required to have auto-igniters.  Under the current proposal, the 




auto-igniter requirement would be extended statewide.  For the purposes of this cost analysis, it is assumed that 




auto-igniters will be required statewide.  The cost and benefits associated with equipping existing flares outside the 




non-attainment with auto-igniters are discussed below in Section D. 
6
 Certain parties to the rulemaking have asserted that the actual cost per combustion device is higher based on EPA’s 




cost analysis conducted in accordance with NSPS OOOO.  Based on a review of EPA’s analysis it appears that 




additional costs were included for surveillance systems that are not applicable to the proposed rule.  Additionally, 




unlike the analysis in NSPS OOOO, the costs that the Division has identified are based on a Colorado specific cost 




analysis. 
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** Pilot fuel costs $3.41/MMBtu (Henry Hub Spot Price - Aug. 2013) 




*** Annualized over 15 years at 5% ROR 




2.   Lowering Statewide Condensate Tank Control Threshold (from 20 tpy to 6 tpy) 




The Division is proposing to lower the uncontrolled VOC emission control threshold from 20 tpy 




down to 6 tpy on condensate storage tanks statewide.  Based on an analysis of the Air Pollution 




Emissions Notice (APEN) database, the Division estimates that statewide there are 588 




uncontrolled condensate tank batteries with VOC emissions over six tons per year.  Of these 588 




tanks, 396 are outside the non-attainment area (NAA) and the remaining 192 are within the 




current non-attainment area. 




 




Table 2: Condensate Tank Battery Analysis 




Tank Battery Type 
Ozone NAA 




[count] 




Outside 




NAA [count] 




Cancelled 




Tanks [count] 




Total Statewide 




Tanks [count] 




Controlled Tanks 4,971 490  5,461 




Uncontrolled Tanks 1,451 1,132 36 2,619 




All Tanks 6,422 1,622 36 8,080 




     




Uncontrolled Tanks (≥ 6 tpy) 192 396  588 




 




Based on the reported uncontrolled actual VOC emissions for these 588 tanks, and assuming 




both that 75% of the VOC emissions are captured and sent to the flare,
8
 and that the flare has a 




95% destruction efficiency, the total VOC emission reduction associated with lowering the 




condensate tank threshold statewide is 5,162 tons per year. 




 




Table 3: Condensate Tank Battery Emissions Analysis for Lowering Statewide Threshold 




Tank Battery Type 




Uncontrolled 




VOC Emissions 




[tons/year] 




Controlled 




VOC 




Emissions 




[tons/year] 




VOC 




Emission 




Reduction 




[tons/year] 




NAA Uncontrolled Tanks (≥6 tpy) 2,355 677* 1,678 




Outside NAA Uncontrolled Tanks (≥6 tpy) 4,890 1,406* 3,484 




Totals: 7,245 2,083 5,162 




*Emission reduction estimated by accounting for 75% capture and 95% destruction efficiency. 




 




                                                                                                                                                             
7
 It has been suggested that the Division should have used the Producer Price Index to calculate an escalation from 




2008 to 2013 costs.  From 2008 to 2013, however, the Producer Price Index for the oil and gas field equipment 




sector grew at a slower rate than the CPI.  Accordingly, the Division’s analysis may actually overstate the increase 




in cost from 2008 to 2013. 
8
 The costs and benefits associated with improving the capture percentage for controlled storage tanks are discussed 




below in Section B. 
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The annualized cost of installing 588 flare control devices is about $3.7 million dollars with an 




average cost effectiveness of about $716 per ton of VOC reduced.  For the smallest individual 




tank battery subject to controls (6 tons/year), the flare cost effectiveness is estimated at $1,471 




per ton of VOC reduced. 




 




Table 4: Tanks over 6 tpy – Control Cost Estimates for Flare Control Devices 




Affected Tanks 




[count] 




Each Flare 




Annualized Cost 




Total Annualized 




Costs 




VOC Reduction 




[tons/year] 




Control Costs 




[$/ton] 




588 $6,286.8 $3,696,638 5,162 $716 




 




In addition to VOC reductions, this strategy will significantly reduce methane and ethane 




emissions from currently uncontrolled tanks.  To calculate methane and ethane emission 




reductions, the Division determined the relative proportion of VOCs to methane and ethane 




based on reported average values from 30 natural gas liquid analyses submitted to the Division.  




Based on these analyses, methane/ethane emissions from condensate storage tanks are about 




38% of the VOC emissions by weight.  Accordingly, projected methane/ethane emission 




reductions from this proposed strategy are 1,963 tons per year or $1,884 per ton of 




methane/ethane reduced. 




 




3. Requiring Controls for Produced Water and Crude Oil Tanks 




 




As discussed above, the Division is proposing to eliminate the distinction between condensate 




tanks and other storage tanks.  If the AQCC adopts this proposal, crude oil tanks and produced 




water tanks with uncontrolled actual VOC emissions of six tons per year or greater will require 




controls.  Because produced water and crude oil tanks are identified separately in the Division’s 




APEN data base, the costs and benefits for these two types of storage tanks are broken out 




separately. 




 




The Division is proposing that all statewide produced water tanks with uncontrolled VOC 




emissions over 6 tons/year be required to install emission controls.  Some uncontrolled produced 




water tanks could be co-located at sites with condensate or crude oil tanks that have flare 




controls, but pressure and flow differences may require the installation of a separate flare control 




device for the water tank.  Consequently, the control costs are based on the assumption that each 




water tank battery will install a new flare control device.  Based on an analysis of the APEN 




database, the Division estimates that statewide there are 52 uncontrolled produced water tank 




batteries with VOC emissions over 6 tons/year. 




 




Table 5: Produced Water Tank Battery Analysis 




Tank Battery Type Total Statewide Water Tanks 




Controlled Water Tanks: 338 




Uncontrolled Water Tanks: 530 




Total: 868 
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Table 5: Produced Water Tank Battery Analysis 




Tank Battery Type Total Statewide Water Tanks 




  




Uncontrolled Tanks (≥6 tpy) 52 




 
Based on the reported uncontrolled actual emissions, the Division estimates that the total VOC 




emission reduction associated with controlling these produced water tanks statewide is 457 tons 




per year. 




 




Table 6: Produced Water Tank Battery – Emissions Analysis 




Tank Battery Type 




Uncontrolled 




VOC Emissions 




[tons/year] 




Controlled 




VOC 




Emissions 




[tons/year] 




VOC 




Emission 




Reduction 




[tons/year] 




Uncontrolled Tanks (≥6tpy) 641.4 184.4* 457 




*Emission reduction estimated by accounting for 75% capture and 95% destruction efficiency. 




 




The annualized cost of installing 52 flare control devices is about $327,000, with an average cost 




effectiveness of about $715 per ton of VOC reduced.  For the smallest individual tank battery (6 




tons/year), the flare cost effectiveness is estimated at $1,471 per ton of VOC reduced. 




 




Table 7: Produced Water Tanks – Control Cost Estimates for Flare Control Devices 




Tank Size 




Affected 




Tanks 




[count] 




Each Flare 




Annualized 




Cost 




Total 




Annualized 




Costs 




VOC 




Reduction 




[tons/year] 




Control 




Costs 




[$/ton] 




≥ 6tpy 52 $6,286.8 $326,914 457 $715 




 




The Division is proposing that all statewide hydrocarbon liquid storage tanks with VOC 




emissions over six tons/year must install emission controls.  Based on a recent analysis of 2013 




APEN data, there are 67 reported crude oil tanks batteries statewide.  Thirty seven of the tank 




batteries are already equipped with controls.  Of the remaining thirty, eight are over the proposed 




six tons/year threshold. Given that approximately 5% of the total wells in the state report crude 




oil production to the Colorado Oil and Gas Conservation Commission (COGCC),
9
 it appears 




likely that the Division’s APEN database may be undercounting crude oil tanks, either because 




these tanks have not been reported or because they are being reported as condensate tanks.
10




 




                                                 
9
 Based on an analysis of 2010 COGCC data. 




10
 Prior to 2008 crude oil storage tanks were exempt from APEN reporting requirements, which may explain in part 




the small numbers of tanks identified in the system. 
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Table 8: Crude Oil Tank Battery Analysis 




Tank Battery Type Total Statewide Crude Oil Tanks 




Controlled Crude Oil Tanks 36 




Uncontrolled Crude Oil Tanks 29 




Total: 65 




  




Uncontrolled Tanks (≥6 tpy) 8 




 




The total VOC emission reduction associated with controlling these 8 crude oil tanks statewide is 




118 tons per year. 




 




Table 9: Crude Oil Tank Battery – Emissions Analysis 




Tank Battery Type 




Uncontrolled VOC 




Emissions 




[tons/year] 




Controlled 




VOC Emissions 




[tons/year] 




VOC Emission 




Reduction 




[tons/year] 




Uncontrolled Tanks (≥6tpy) 165.2 47.5* 117.7 




*Emission reduction estimated by accounting for 75% capture and 95% destruction efficiency. 




The annualized cost of installing eight flare control devices is about $50,294 dollars with an 




average cost effectiveness of about $427 per ton of VOC reduced.  For the smallest individual 




tank battery (6 tons/year), the flare cost effectiveness is estimated at $1,471 per ton of VOC 




reduced. 




 




Table 10: Crude Oil Tanks – Control Cost Estimates for Flare Control Devices 




Tank Size 




Affected 




Tanks 




[count] 




Each Flare 




Annualized 




Cost 




Total 




Annualized 




Costs 




VOC 




Reduction 




[tons/year] 




Control 




Costs 




[$/ton] 




≥ 6tpy 8 $6,286.8 $50,294.4 117.7 $427 




 




 




4. Requiring Controls During the First 90 Days of Production Statewide 




 




Under current requirements owners and operators of new and modified storage tanks outside the 




non-attainment area have 90 days after the date of first production to determine if emissions from 




the tank trigger the requirement to install a control.  Because production is typically at its highest 




during this initial period, significant emissions can occur before controls are installed.  To 




address this issue in the non-attainment area, the AQCC mandated in the 2008 Ozone Action 




Plan that all condensate tanks be controlled during the first 90 days.  The Division is now 




proposing to expand this requirement to storage tanks throughout the state. 
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To calculate the cost effectiveness of this strategy, the Division first determined the number of 




new and modified storage tanks outside the non-attainment area based on reported APEN data 




for the period of 2010-2012.  Based on this APEN data, there are on average 141 new and 




modified tanks each year, with yearly reported uncontrolled actual emissions of 7,370 tons VOC.  




Assuming that emissions during the first 90 days equal 1/4
th




 of the annual reported emissions,
11




 




total uncontrolled actual VOC emissions from these tanks during the first 90 days is 1,842.5 tons.  




Assuming enhanced capture efficiency for these new tanks (see Section B below) the flare 




control efficiency is 95%, and thus the calculated benefit from expanding the first 90 day control 




requirement to tanks outside the non-attainment area will be 1,750.4 tons per year. 




 




While the Division estimates that there are 141 new and modified storage tanks outside the non-




attainment area each year, the majority of these, 84, will require control devices regardless of this 




strategy since their uncontrolled actual emissions are over six tpy.  For these 84 tanks, the cost of 




operating a flare during the first 90 days will be approximately 25% of the total annualized cost, 




or $1,571.70 per tank.   For the remaining 57 tanks with emissions less than six tons/year, 




because controls for these tanks will only need to be in place for 90 days, the Division assumes 




that each flare can control 3 tanks per year, which means that 19 new flares are required to 




comply with this proposed strategy.  For other applications, the annualized cost of a flare is 




estimated to be $6,287.  Since flares required for this application will be relocated three times a 




year, the Division assumes an additional $3,000 in annual relocation costs, for a total annualized 




cost of about $9,287 per flare.  Based on the emission reductions calculated above, the total cost 




effectiveness of this requirement is $176/ton of VOC reduction. 




 




Table 11: Control Cost Estimates for Flare Control Devices Required During the First 90 




Days of Production 




Storage 




Tank 




Threshold 




[tpy] 




Number of 




New 




Storage 




Tanks 




Number 




of New 




Flares 




Annualized 




Cost Each 




Flare 




Total Flare 




Cost 




Total VOC 




Reduction 




[tons/year] 




VOC 




Control 




Cost 




[$/ton] 




<6 57 19 $9,286.8 $176,449.2 44.7 $3,947 




≥6 84 84 $1,571.7 $132,022.8 1,705.7 $77 




 141   $308,472 1,750.4 $176 




 




Using the methodology discussed in subsection A.2 above the projected methane/ethane 




emission reductions from this strategy is 665.5 tons per year or $464 per ton of methane/ethane 




reduced. 




 




B. Emission Capture Requirements for Controlled Petroleum Storage Tanks 




 




In order for storage tank control requirements to be effective, emissions from the tank must be 




routed to the control device.  Historically the Division has assumed that 100% of a tank’s 




                                                 
11




 Because reported emissions typically are based on a calculation assuming a standard rate of production decline 




after the first 90 days, actual emissions during the first 90 days could be much higher. 
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emissions will be captured and routed to the control device, typically a flare, resulting in a 95% 




reduction of emissions.  Field observations using infra-red (IR) cameras and other methodologies 




indicate that in actuality emissions from controlled storage tanks often escape through the thief 




hatches and pressure relief valves (PRV) and therefore are not being combusted in the flare.  




This occurs when the tank cannot adequately contain the flashing emissions that occur when 




pressurized liquids from the separator are dumped into the atmospheric tank.  To address this 




issue, the Division is proposing new regulatory language clarifying that all emissions from 




controlled storage tanks must be routed to the control device and that these tanks must be 




operated without venting emissions from thief hatches, PRVs and other openings, except when 




venting is reasonably necessary for maintenance, gauging, or safety of personnel and equipment. 




 




To assure compliance with these capture standards, the Division’s proposal requires that owners 




and operators of controlled storage tanks implement a Storage Tank Emission Management 




(STEM) plan.  Pursuant to the STEM plan, owners and operators must evaluate and employ 




appropriate control technologies and/or operational practices designed to meet the proposed 




capture requirements, and certify that these technologies and/or operational practices are 




designed to minimize emissions from the tank.  The Division’s STEM proposal also requires 




implementation of a two-pronged monitoring strategy involving a weekly
12




 auditory, visual, and 




olfactory (AVO) inspection for all controlled tanks, and a periodic instrument based monitoring 




for tanks using EPA Reference Method 21, an IR camera or other Division approved monitoring 




device or method.  As proposed, the frequency of this instrument based monitoring will depend 




on the level of uncontrolled actual emissions from the tank. 




 




Table 12: Proposed Tiering for Instrument Based Tank Inspections 




Tank Uncontrolled Actual VOC Emissions Inspection Frequency 




≥ 6 tpy to ≤ 12 tpy Annually 




> 12 tpy to ≤ 50 tpy Quarterly 




> 50 tpy Monthly 




 




In assessing the cost effectiveness of the proposed requirements, the Division first calculated the 




costs associated with implementing technological and/or operational changes at controlled tanks.  




For the purposes of this analysis the Division assumed that all tanks with uncontrolled actual 




emissions greater than or equal to 6 tons per year would need to be controlled consistent with the 




Division’s proposal discussed in Section A above.  Based on reported data, there are currently 




5,310 storage tanks statewide with emissions greater than or equal to 6 tons per year.  While the 




Division’s proposal does not specify the type of technology or operational practices that 




operators will use, for the purposes of this analysis the Division assumed that buffer bottle 




                                                 
12




 There is an exception for the weekly inspection requirement where the operator loads out liquids from the storage 




tank on less than a weekly basis.  In these circumstances the operator must conduct the inspection whenever liquids 




are loaded out, but no less often than every 30 days.  Typically liquids are loaded out multiple times in a given week, 




meaning that for the majority of the tanks AVO inspections will be required weekly. 
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technology would be installed on each of the subject tanks.
13 The buffer bottle technology 




utilizes a small tank that is installed after the separator which allows for a secondary flash of 




pressurized liquids prior to dumping into the storage tank.  The second-stage flash reduces the 




pressure of the liquids going to the tank and thereby helps to ensure that the tank can adequately 




handle the flashing emissions that occur when the liquids are brought to atmospheric pressure.  




Based on industry provided information, the estimated annual cost of a buffer bottle is set forth 




in Table 13.
14




 




 




Table 13: Annualized Cost Analysis for Buffer Bottle 




Item Capital Costs 




(one time) 




Non-Recurring 




Costs (one time) 




O&M Costs 




(recurring) 




Annualized 




Total Costs 




Buffer Bottle $11,500    




Freight/Engr  $600  




Installation  $2,280  




Maintenance   $2,500 




Subtotal Costs $11,500 $2,880 $2,500 




Annualized Costs* $1,593.8 $192 $2,500 $4,285.8 




* Annualized over 15 years at 5% ROR 




 




The Division also calculated the costs associated with conducting enhanced inspections.  Based 




on the proposed tiering, operators will need to conduct 24,840 tank inspections per year.
15




 




 




Assuming that each inspection takes two hours and utilizing a $103/hour 
16




 in-house inspection 




cost and a $134/hour contractor inspection cost (30% profit added to in-house rate), the total 




annual cost associated with conducting enhanced inspections under the proposed rule is 




$5,392,010, which equates to $1,015.4 per year for each tank that will be subject to STEM. 




                                                 
13




 Based on discussions with industry representatives during the stakeholder process there may be other less costly 




technologies and operational practices that could be used to ensure good emission capture from tanks such as 




replacing seals, more frequent maintenance, changing the size of piping going to the storage tank, and timing well 




dumps to avoid overloading the separator.  There may also be other options for new facilities that allow for the 




capture and sale of additional gas such as the installation of high-low pressure separators or utilizing a liquids 




gathering system that eliminates atmospheric storage tanks at well sites. 
14




 For this Cost-Benefit Analysis the Division increased the capital and maintenance costs for buffer bottles based on 




input from industry stakeholders. 
15




 In practice, many operators are already conducting IR camera inspections at storage tanks, however, the Division 




does not have information regarding how many inspections are currently occurring. 
16




 The hourly inspection cost is discussed below in Table 20. 
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Table 14: Instrument Based Tank Inspections Based on Proposed Tiering  




Tank Uncontrolled 




Actual VOC 




Emissions 




Inspection 




Type/Hourly Rate 
Number 




of Tanks 




Inspection 




Frequency 




Number of 




Inspections 




STEM 




Inspection 




Costs 




>6 tpy to ≤ 12 tpy In-House/$103 1,085 Annually 1,085 $223,510 




>12 tpy to ≤ 50 tpy In-House/$103 2,595 Quarterly 10,380 $2,138,280 




> 50 tpy In-House/$103 745 Monthly 8,940 $1,841,640 




 Subtotal: 4,425  20,405 $4,203,430 




      




>6 tpy to ≤ 12 tpy Contractor/$134 323 Annually 323 $86,564 




>12 tpy to ≤ 50 tpy Contractor/$134 329 Quarterly 1,316 $352,688 




> 50 tpy Contractor/$134 233 Monthly 2,796 $749,328 




 Subtotal: 885  4,435 $1,188,580 




      




 Total: 5,310  24,840 $5,392,010 




 




The Division also considered whether additional costs should be included for conducting 




periodic AVO inspections.  Because these activities are already required for controlled storage 




tanks under existing regulation, the Division did not include these costs in determining the total 




cost of the proposed capture requirements.  The Division also did not include costs associated 




with certifying that selected technologies and/or operational practices are designed to minimize 




emissions, since costs for certifying capture efficiency are already included in the annualized 




cost of required flares.
17




  Accordingly, the total projected annual cost of the proposed capture 




requirements based on the use of a buffer bottle and enhanced monitoring requirements is 




$5,301.2 per tank. 




 




To calculate the projected emissions reduction from the proposed capture requirements, the 




Division assumed a current capture rate of 75% for controlled tanks based on analytical work 




that the Division, EPA and others have performed.  Based on this capture rate, the Division 




calculated the emissions reduction that would occur if the capture rate were increased to 100% 




using the following equation: 




 




Emission reduction = [uncontrolled VOC*(1-(0.75*0.95))] – [uncontrolled VOC *(1-0.95)], 




 




Using this equation as applied to the reported uncontrolled actual emissions from the 5,310 




storage tanks statewide with emissions greater than or equal to six tons per day, the projected 




emission reduction from the proposed capture requirements is 53,386 tons per year.  Included in 




the total are 33 existing crude oil tanks with flare controls (>6 tpy) and 8 crude oil tanks that 




would need flare controls (>6 tpy). 




 




                                                 
17




 See ―Oil & Gas Emissions Reduction Strategies Cost Analysis and Control Efficiency Determination,‖ Lesair 




Environmental, Inc., June 2008, at pg. 8. 
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Table 15: STEM Emission Control Analysis (Statewide) 




Number of 




Tanks ≥6 tpy 




Uncontrolled 




VOC 




[tons/year] 




Controlled VOC (@ 




71.25% Control) 




[tons/year] 




Controlled VOC (@ 




95% Control) 




[tons/year] 




VOC 




Reduction 




[tons/year] 




5,269 221,569 63,701 11,078 52,623 




41 3,213 924 161 763 




5,310 224,782 64,625 11,239 53,386 




 




 




Applying this reduction to the costs calculated above, the cost effectiveness of these proposed 




requirements is $527/ton of VOC. 




Table 16: STEM Control Cost Estimates (Statewide) 




Type of 




Technology 




Number 




of Tanks 




Each Device 




Annualized 




Costs [$/year] 




Total 




Annualized 




Costs 




VOC 




Reduction 




[tons/year] 




Control 




Costs 




[$/ton] 




Buffer Bottle 5,310 $5,301.2 $28,149,372 53,386 $527.3 




 




Using the average ratio of VOC to methane/ethane emissions from storage tanks, the projected 




methane/ethane reduction from this strategy is 20,287 tons per year, which equates to $1,388 per 




ton of methane/ethane reduced. 




 




During the Division stakeholder process leading up the AQCC rulemaking hearing, certain 




parties raised questions about the Division’s assumption that currently controlled tanks have a 




75% capture efficiency.  In light of this the Division has also calculated cost effectiveness based 




on the assumption that current capture efficiency is 50% and 95%.  For the 50% case, current 




controlled emissions would be 118,011 tpy VOC.  Accordingly, the emission reduction benefit 




from increasing capture to 100% would be 106,772 tons per year (118,011-11,239) and the cost 




effectiveness would be $264/ton VOC
18




.  For the 95% capture scenario, current controlled 




emissions would be 21,916 tons per year VOC and the emission reduction would be 10,677 tons 




per year (21,916-11,239).  Under this scenario, the cost effectiveness would be $2,636/ton 




VOC
19




. 




 




While the buffer bottle technology offers a good alternative in a retrofit situation for reducing 




pressures to the tank and increasing emission capture, for new facilities, installation of a high-




low pressure (HLP) separator to satisfy STEM may prove to be a better performing option.  This 




equipment allows for two stages of separation of the gas and the liquids instead of the single 




stage separation accomplished in traditional separators.  By adding a second stage of separation, 




the pressure of the liquids sent to the tank is significantly reduced, thereby helping to ensure 




                                                 
18




 This may overestimate the cost effectiveness given that if the current capture rate were only 50% additional costs 




could be required to increase the capture rate to 100%. 
19




 This is a conservative calculation given that if the current capture rate were 95% it is likely that the control costs 




to increase the capture rate to 100% would be significantly less. 
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complete capture of flashing emissions instead of venting a portion of the emission stream 




through the thief hatch or PRV.   Additionally, rather than being routed to the flare, as in the case 




of the buffer bottle technology, gas from the second stage of separation can be sent to a vapor 




recovery unit (VRU), recompressed and sent to the sales line, resulting in increased product 




recovery.  Based on information provided from industry, the Division has calculated that the 




annual cost of a HLP separator w/VRU is about $19,341. 




 




Table 17: Annualized Cost Analysis for HLP Separator 




Item Capital Costs 




(one time) 




Non-Recurring 




Costs (one time) 




O&M Costs 




(recurring) 




Annualized 




Total Costs 




HLP/VRU $90,000    




Freight/Engr  $1,648  




HLP/VRU Installation  $11,154  




Maintenance   $9,396 




VRU Recovered NG *   $(3,382) 




Subtotal Costs $90,000 $12,802 $6,014 




Annualized Costs** $12,474 $853 $6,014 $19,341 




* Recovered NG fuel costs $3.5/MCF (Henry Hub Spot Price - Aug. 2013) and average tank battery size of 63.2 tpy 




– based on 3-yr average of APEN data on storage tanks ≥6 tpy (uncontrolled VOC). 




** Annualized over 15 years at 5% ROR 




 




Unlike the retrofit situation analyzed above where the emission controls are already in place, it is 




appropriate in new installations to aggregate the cost of the HLP separator w/VRU with the costs 




of the control unit (flare) to determine the overall cost of controlling emissions from the tank.  




Based on the $6,286.8 annual cost of a flare and annual instrument based monitoring costs of 




$1,015.4 per tank, the total annual control costs for a new tank will be $26,643 per year. 




 




Based on an analysis of reported data for new tanks during the past three years, the average 




uncontrolled actual emissions of a new tank is 63.2 tpy.  Assuming a 95% overall control 




efficiency, equipping a tank with an HLP separator and a flare will reduce the emissions from an 




average new tank by 60 tpy.  This yields a cost effectiveness of $444 per ton VOC reduced.  If 




instead, the highest cost scenario (using a six tpy tank) is assumed, the cost effectiveness is 




$4,674 per ton VOC.  For methane ethane the cost per ton is $1,168 per ton reduced on average.  




 




C. Leak Detection and Repair Requirements for Compressor Stations and Well 




Production Facilities 




 




AQCC Regulation Number 7 requires owners and operators of gas processing plants in Colorado 




to implement leak detection and repair programs to identify and repair fugitive emission leaks 




from components at these facilities.  Under this requirement, owners and operators must conduct 
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periodic inspections using EPA Reference Method 21
20




 and repair leaks within a prescribed time 




frame. 




  




Although component leaks at compressor stations and well production facilities in Colorado are 




also a significant source of VOC and methane emissions, Regulation No. 7 does not currently 




include leak detection and repair requirements for these facilities.
21




  To address these emissions, 




the Division is proposing regulatory changes that would establish leak detection and repair 




requirements for compressor stations and well production facilities.  Pursuant to this proposal, 




owners and operators of compressor stations and well production facilities will be required to 




conduct periodic leak inspections, and repair identified leaks.  As specified, required inspections 




may be done either in accordance with Method 21 or utilizing an infrared (IR) camera.  The 




proposed language also allows the Division to approve other inspection methods as new leak 




detection technologies are demonstrated to be effective. 




 




The proposed regulation establishes a tiered system to determine inspection frequency.  For 




compressor stations the tiering is based on the uncontrolled actual leak emissions at the facility 




as follows: 




 




Table 18: Proposed Tiering for Leak Inspections at Compressor Stations  




Component Leak Uncontrolled Actual VOC 




Emissions 
Inspection Frequency 




≤ 12 tpy Annually 




>12 tpy to  ≤ 50 tpy  Quarterly 




> 50 tpy  Monthly 




 




For well production facilities the proposed tiering is based on uncontrolled actual emissions from 




the largest emitting storage tank at the facility as set forth in Table 19.  The tiering is based on 




tank emissions rather than uncontrolled actual leak emissions in order to create a Method 21/IR 




camera monitoring schedule that is consistent with the monitoring schedule proposed as part of 




the STEM emission capture requirements discussed in Section B above.
22




 




                                                 
20




 While Method 21 sets performance standards for inspection equipment rather than specifying technology, 




typically Method 21 inspections utilize photo ionization detectors (PIDs) to assess leak levels. 
21




 Although leak detection is not currently required at most of these facilities, some operators currently conduct 




voluntary leak detection and repair programs.  Additionally, the Division has issued a limited number of permits that 




include some leak detection requirements.  For the purposes of this analysis, however, the Division assumes that 




there is no leak detection occurring at well production facilities and compressor stations.   Accordingly the actual 




additional costs that operators may incur may be less than the costs calculated in this analysis. 
22




 Because there may be a limited number of instances where well production facilities don’t have storage tanks, the 




proposal also provides that for tank-less facilities, the inspection schedule will be based on the facility’s total VOC 




emissions.  This provision is intended to apply to large facilities that utilize a liquids gathering system for 




transporting petroleum liquids to a centralized facility.  These facilities are not included in the facility count used in 




this Cost-Benefit Analysis, but because the number of these facilities in Colorado is extremely small this exclusion 




should have a negligible impact on the overall costs and emission reduction benefits of the proposed LDAR 




requirement.  Additionally, because the costs and benefits from the proposed LDAR program increase at roughly the 
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Table 19: Proposed Tiering for Leak Inspections at Well Production Facilities 




Tank Uncontrolled Actual VOC Emissions Inspection Frequency 




< 6 tpy One Time (and Monthly AVO) 




≥ 6 tpy to ≤ 12 tpy Annually 




>12 tpy to ≤ 50 tpy Quarterly 




> 50 tpy Monthly 




 




The Division utilized a multi-step process to calculate the estimated costs and benefits associated 




with the proposed leak detection and repair requirements.  First, the Division calculated an 




hourly inspection rate based on the total annual cost for each inspector divided by an assumed 




1,880 annual work hours.
23




  To calculate the total annual cost for each inspector, the Division 




included salary and fringe benefits for each inspector, annualized equipment and vehicle costs, 




and add-ons to account for supervision, overhead, travel, record keeping, and reporting.  Based 




on the assumptions set forth in Table 20 below, the total annual cost for each inspector will be 




$193,629, which equates to an hourly inspection rate of $103. 




 




 




Table 20: Leak Detection and Repair (LDAR) Inspector   –  Annualized Cost Analysis 




Item Capital Costs 




(one time) 




Annual Costs Annualized Total 




Costs 




FLIR Camera $122,000   




FLIR Camera 




Maintenance/Repair 




 $7,500 




Photo Ionization Detector $5,000  




Vehicle (4x4 Truck) $22,000  




Inspection Staff  $75,000 




Supervision (@ 20%)  $15,000 




Overhead (@10%)  $7,500 




Travel (@15%)  $11,250 




Recordkeeping (@10%)  $7,500 




Reporting (@10%)  $7,500 




Fringe (@30%)  $22,500 




Subtotal Costs $149,000 $153,750 




Annualized Costs* $39,879 $153,750 $193,629 




*over 5 years at 6% ROR Annualized Hourly Rate $103 




 




The Division initially assumed that conducting inspections in-house would be the lowest cost 




option since it would not involve additional profit to be paid to a contractor.  For smaller 




companies that cannot fully utilize an IR camera, however, conducting inspections in-house may 




                                                                                                                                                             
same rate, the cost effectiveness of the program for these facilities should mirror the cost effectiveness of the 




program as applied to facilities with tanks.  
23




 This assumes a 40 hour work week with ten holidays, two weeks of vacation, and one week of sick leave. 
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not be the most cost effective option.  To account for this in the Cost-Benefit Analysis the 




Division assumed a 30% profit margin for contractors, which it added to the calculated hourly 




rate in instances where it appeared that contractors would be used to conduct the inspection 




($134 per hour). 




 




Second, the Division calculated the average amount of time that it would take to conduct a 




Method 21 inspection at compressor stations and well production facilities based on the number 




of components to be inspected and assuming that a component could be inspected every 30 




seconds.  The proposed rule also allows owners and operators to use IR cameras either as the 




sole inspection tool, or as a screening tool to identify potential leaking components followed by a 




Method 21 inspection.  An IR camera inspection or IR Camera/Method 21 hybrid inspection can 




be conducted more quickly than a Method 21 inspection of each component.  While the Division 




does not currently have actual data regarding how much faster an inspection could be completed 




using an IR camera, for the purpose of this analysis the Division assumed that an IR camera 




based inspection would take 50% of the time required for a Method 21 inspection.
24




 




  




For compressor stations, the Division used reported component counts for compressor stations 




within each of the tiers identified in Table 18 above.  Based on these counts, and the inspection 




times per component discussed above, the Division calculated that the total inspection time per 




compressor station facility tier are as follows:   




 




Table 21: Calculated Inspection Time Compressor Station Leak Inspections 




Component Leak Uncontrolled 




Actual VOC Emissions 
Method 21 Inspection 




IR Camera/ Hybrid 




Inspection 




≤ 12 tpy 21.2 hours 10.6 hours 




>12 tpy to  ≤ 50 tpy  56.2 hours 28.1 hours 




> 50 tpy*   




* there are currently no compressor stations in Colorado with calculated leaks at this level 




 




For well production facilities, the Division has limited data on the number of components per 




facility.  Based on this limitation, the Division did not attempt to calculate a separate inspection 




time for each of the proposed facility tiers, and instead used the overall average component 




count.  Based on the limited available data, however, there does appear to be a distinction 




between component numbers at well production facilities in the non-attainment area and well 




production facilities outside the non-attainment area.  Accordingly, the Division calculated 




separate inspection times for well production facilities by area as set forth in Table 22. 




 




Table 22: Calculated Inspection Times for Well Production Facility Leak Inspections 




Area Method 21 Inspection IR Camera/ Hybrid 




                                                 
24




 Based on the Division’s own IR camera inspections, and reports from various parties during the stakeholder and 




prehearing process it appears that the Division’s assumption may significantly overstate the actual time needed to 




conduct an IR camera inspection. 
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Inspection 




Non-Attainment Area 12.2 hours 6.1 hours 




Rest of the State 6.8 hours 3.4 hours 




   




In addition to the travel costs that are built into the hourly inspection rate as set forth in Table 20, 




for the purposes of this Cost-Benefit Analysis the Division also assumed an additional three 




hours in travel time for each inspection outside the non-attainment area.  This assumption 




reflects the fact that certain well sites in basins outside the non-attainment area may be remote, 




requiring additional travel.   




 




Next, the Division calculated the projected inspection costs for both compressor stations and well 




production facilities.  To make this calculation the Division used industry reported emission data 




to determine the number of facilities that will be subject to annual, quarterly and monthly 




inspections to determine the total number of inspections for each tier, and multiplied these 




inspections by the calculated inspection time and projected hourly inspection rate.  For 




compressor stations the Division assumed that all inspections would be conducted by 3
rd




 party 




contractors.  For well production facilities, the Division assumed that any company with 500 or 




more inspections per year would conduct inspections in-house, and that companies with less than 




500 inspections per year would use contractors.
25




  Because the proposed rule also requires 




owners and operators of well production facilities that are not subject to monthly instrument 




monitoring to conduct monthly AVO inspections the Division considered whether additional 




costs should be included for these inspections.  Based on information provided during the 




stakeholder process it appears that operators already routinely conduct such inspections and 




repair leaks identified during these AVO inspections.  Additionally, while the proposed rule may 




impose recordkeeping and reporting requirements associated with these AVO inspections, given 




the relatively small number of leaks that are expected to be identified, and the fact that any 




recordkeeping can be readily included in existing inspection and maintenance records the 




Division believes that any additional recordkeeping and reporting costs will be nominal relative 




to the overall cost of the LDAR program. 




 




In its Initial Economic Impact Analysis to the AQCC, the Division did not include the cost to 




repair leaking components or re-monitor these components post-repair to verify that the repair 




was effective, assuming that the cost to repair and re-monitor would be offset by the cost savings 




from capturing additional product as a result of repairs.  Based on information that the 




Conservation Groups submitted as part of their Pre-Hearing Statement to the AQCC, it appears 




that the Division’s assumption in the Initial EIA was reasonable.  See Exhibit A to CG-PHS, 




Testimony of David McCabe at pg. 8.  Nevertheless, for this Cost-Benefit Analysis, the Division 




has included both repair costs and estimated product savings from conducting leak detection 




activities.  To calculate repair costs, the Division used EPA information regarding leaking 




component rates, component repair times, and hourly repair rates.  Specifically, the Division 




assumed a $66.24 hourly rate to repair components, and an average repair time of between 0.17 




                                                 
25




 Based on this assumption, 3,545 inspections per year will be conducted using 3
rd




 party contractors. 
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hours and 16 hours, depending on the both type of component and the complexity of the repair.
26




 




To calculate the number of leaking components the Division used industry reported component 




counts and assumed a 1.18% leaking component rate for facilities subject to annual inspections.
27




  




To account for the projected additional emission reductions from quarterly and monthly 




inspection schedules the Division used annual leaking component rates of 1.77% for facilities 




with quarterly inspection schedules and 2.36% for facilities with monthly inspection schedules.  




To calculate the value of the additional product captured, the Division converted the amount of 




VOC and methane/ethane reduced to MCF of natural gas, with a price of $3.50/MCF.  With 




respect to re-monitoring, the Division determined that because of the small number of 




components that will require repair and the fact that re-monitoring can be undertaken at the same 




time as repair, any additional costs associated with re-monitoring are negligible. 




   




Based on this methodology, the calculated annual inspection costs for compressor stations are set 




forth in Table 23. 




 




Table 23: Compressor Station Leak Inspection Costs Using IR Camera/Method 21 Hybrid  




Compressor 




Station Fugitive 




VOC Tier [tpy] 




Number of 




Compressor 




Stations 




Annual 




Inspection 




Frequency 




Time per 




IR Camera 




Inspection 




[hours] 




Total Annual 




Inspection 




Time  




[hours] 




Total Annual  




Inspection Cost 




≤ 12 tpy  147 1 10.6 1,558.2 $208,799 




>12 to ≤ 50 tpy 53 4 28.1 5,957.2 $798,265 




≥ 50 tpy 0 12    




Total: 200   7,515.4 $1,007,064 




 




Repair costs associated with these inspections are set forth in Table 24 and fuel savings 




associated with these repairs are set forth in Table 25. 




 




Table 24: Compressor Station Leak Repair Costs 




Compressor 




Station Fugitive 




VOC Tier [tpy] 




Number of 




Compressor 




Stations 




Leak Repair 




Rate [$/hr] 




Number of 




Leaks per 




Compressor 




Station 




Total Leak 




Repair Time 




per CS 




[hours] 




Total Annual 




Repair Cost 




≤ 12 tpy  147 $66.24 30.1 23.0 $223,957.4 




                                                 
26




 See ―Equipment Leak Emission Reduction and Cost Analysis for Well Pads, Gathering and Boosting Stations, and 




Transmission and Storage Facilities Using Emission and Cost Data From the Uniform Standards,‖ Bradley Nelson 




and Heather Brown, April 17, 2012; ―Analysis of Emissions Reduction Techniques for Equipment Leaks,‖ Cindy 




Hancy, December 21, 2011. 
27




 This leaking component rate is consistent with the rate that the Louis Berger Group used in their Initial Economic 




Impact Analysis for Industry’s Proposed Revisions to Colorado’s Air Quality Control Commission Regulation No. 7 




(DGS-PHS Ex. C), and is based on the leak rate utilized by Nelson and Brown in their analysis of leak reduction 




costs and benefits (See footnote 26). 
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Table 24: Compressor Station Leak Repair Costs 




Compressor 




Station Fugitive 




VOC Tier [tpy] 




Number of 




Compressor 




Stations 




Leak Repair 




Rate [$/hr] 




Number of 




Leaks per 




Compressor 




Station 




Total Leak 




Repair Time 




per CS 




[hours] 




Total Annual 




Repair Cost 




>12 to ≤ 50 tpy 53 $66.24 119.4 85.2 $299,113.3 




≥ 50 tpy 0 $66.24 - - - 




Total: 200    $523,071 




 




Table 25: Compressor Station Recovered Natural Gas Value from Leak Repairs 




Compressor 




Station Fugitive 




VOC Tier [tpy] 




Number of 




Compressor 




Stations 




Total 




Recovered 




Natural Gas 




per CS 




[tons/year] 




Value of 




Natural 




Gas 




[$/MCF] 




Conversion 




Factor 




[MCF/ton] 




Total Annual 




Value of 




Recovered 




Natural Gas 




≤ 12 tpy  147 10.2 $3.5 35.8 $187,875 




>12 to ≤ 50 tpy 53 36.4 $3.5 35.8 $241,729 




≥ 50 tpy 0  $3.5 35.8 - 




Total: 200    $429,604 




 




The total net costs for compressor station LDAR are set forth in Table 26. 




 




Table 26: Compressor Station Net Leak Inspection and Repair Costs 




Compressor 




Station Fugitive 




VOC Tier [tpy] 




Number of 




Compressor 




Stations 




Total Annual 




Inspection 




Cost 




Total 




Annual 




Repair Cost 




Total 




Annual 




Value of 




Recovered 




Natural 




Gas 




Net Annual 




Leak 




Inspection and 




Repair Costs 




≤ 12 tpy  147 $208,799 $223,957.4 $187,875 $244,882 




>12 to ≤ 50 tpy 53 $798,265 $299,113.3 $241,729 $855,650 




≥ 50 tpy 0  - - - 




Total: 200 $1,007,064 $523,071 $429,604 $1,100,531 




 




 




For well production facilities the estimated annual inspection costs are set forth in Table 27. 




 




Table 27: Well Production Facility Leak Inspection Costs Using IR Camera/Method 21 




Hybrid 




Uncontrolled O&G Number Annual Total Inspection Total Annual 
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VOC at 




Storage Tank 




Battery Tier 




[tpy] 




Basin* of 




Facilities 




Inspection 




Frequency 




Number of 




Inspections 




Time Per 




Inspection 




[hours] 




Inspection 




Cost 




In-House Inspections at $103/hour 




> 6 to ≤12 DJ/NAA 945 1 945 6.1 $593,744 




> 12 to ≤ 50 DJ/NAA 2,447 4 9,788 6.1 $6,149,800 




> 50 DJ/NAA 693 12 8,316 6.1 $5,224,943 




Subtotal: 4,085  19,049  $11,968,487 




       




In-House Inspections at $103/hour 




> 6 to ≤12 ROS 173 1 173 6.4** $114,042 




> 12 to ≤ 50 ROS 176 4 704 6.4 $464,077 




> 50 ROS 115 12 1,380 6.4 $909,696 




Subtotal: 464  2,257  $1,487,815 




       




Contract Inspections at $134/hour 




> 6 to ≤12 DJ/NAA 150 1 150 6.1 $122,610 




> 12 to ≤ 50 DJ/NAA 153 4 612 6.1 $500,249 




> 50 DJ/NAA 118 12 1,416 6.1 $1,157,438 




Subtotal: 421  2,178  $1,780,297 




       




Contractor Inspections at $134/hour 




> 6 to ≤12 ROS 140 1 140 6.4** $120,064 




> 12 to ≤ 50 ROS 148 4 592 6.4 $507,699 




> 50 ROS 52 12 624 6.4 $535,142 




Subtotal: 340  1,356  $1,162,905 




       




Total: 5,310  24,840  $16,399,504 




*  ROS = Remainder of State 




**  ROS inspection time includes additional 3 hours for travel time 
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Repair costs associated with these inspections are set forth in Table 28 and fuel savings 




associated with these repairs are set forth in Table 29. 




 




Table 28: Well Production Facility Leak Repair Costs 




Uncontrolled 




VOC at 




Storage Tank 




Battery Tier 




[tpy] 




O&G 




Basin 




Number of 




Facilities 




Number of 




Leaks per 




Tank 




Total Leak 




Repair Time 




per Tank 




[hours] 




Total Annual 




Repair Cost 




> 6 to ≤12 DJ/NAA 1,095 17.0 11.8 $855,887 




> 12 to ≤ 50 DJ/NAA 2,600 25.5 17.7 $3,048,365 




> 50 DJ/NAA 811 34.1 23.6 $1,267,807 




Subtotal: 4,506   $5,172,059 




      




> 6 to ≤12 ROS 313 9.7 7.7 $159,645 




> 12 to ≤ 50 ROS 324 14.5 11.6 $248,956 




> 50 ROS 167 19.4 15.4 $170,356 




Subtotal: 804   $578,957 




      




Total: 5,310   $5,751,016 




 




 




Table 29: Well Production Facility Recovered Natural Gas Value from Leak Repairs 




Uncontrolled 




VOC at 




Storage Tank 




Battery Tier 




[tpy] 




O&G 




Basin 




Number 




of 




Facilities 




Total 




Recovered 




Natural Gas 




per tank 




[tons/year] 




Value of 




Natural 




Gas 




[$/MCF] 




Conversion 




Factor 




[MCF/ton] 




Total Annual 




Value of 




Recovered 




Natural Gas 




> 6 to ≤12 DJ/NAA 1,095 4.6 $3.5 35.8 $631,136 




> 12 to ≤ 50 DJ/NAA 2,600 7.0 $3.5 35.8 $2,280,460 




> 50 DJ/NAA 811 9.3 $3.5 35.8 $945,050 




Subtotal: 4,506    $3,856,646 




       




> 6 to ≤12 ROS 313 4.6 $3.5 35.8 $180,407 




> 12 to ≤ 50 ROS 324 6.8 $3.5 35.8 $276,061 




> 50 ROS 167 9.1 $3.5 35.8 $190,418 




Subtotal: 804    $646,886 




       




Total: 5,310    $4,503,532 




The total net costs for well production facility station LDAR are set forth in Table 30. 
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Table 30: Well Production Facility –Net Leak Inspection and Repair Costs 




Uncont. 




VOC at 




Storage 




Tank 




Battery Tier 




[tpy] 




O&G 




Basin 




Total Annual Inspection 




Cost Total 




Annual 




Repair 




Cost 




Total 




Annual 




Value of 




Recovered 




Natural Gas 




Net Annual 




Leak 




Inspection 




and Repair 




Costs 
In-House Contractor 




> 6 to ≤12 DJ/NAA $593,744 $122,610 $855,887 $631,136 $941,105 




> 12 to ≤ 50 DJ/NAA $6,149,800 $500,249 $3,048,365 $2,280,460 $7,417,954 




> 50 DJ/NAA $5,224,943 $1,157,438 $1,267,807 $945,050 $6,705,138 




Subtotal: $11,968,487 $1,780,297 $5,172,059 $3,856,646 $15,064,197 




       




> 6 to ≤12 ROS $114,042 $120,064 $159,645 $180,407 $213,344 




> 12 to ≤ 50 ROS $464,077 $507,699 $248,956 $276,061 $944,671 




> 50 ROS $909,696 $535,142 $170,356 $190,418 $1,424,776 




Subtotal: $1,487,815 $1,162,905 $578,957 $646,886 $2,582,791 




       




Total: $13,456,302 $2,943,202 $5,751,016 $4,503,532 $17,646,988 




 




Additionally, based on information in the Division’s APEN reporting system, there are 2,799 




well production facilities with uncontrolled actual storage tank emissions less than or equal to 6 




tons per year that will be subject to a one-time instrument based inspection.  The one-time cost 




for inspecting these facilities is estimated to be $1,639,239.
28




 




 




Table 31: Well Production Facility Leak Inspection Costs Using IR Camera/Method 21 Hybrid 




Uncontrolled 




VOC at 




Storage 




Tank Battery 




Tier [tpy] 




O&G 




Basin 




Number of 




Facilities and 




Inspections 




Inspection 




Time Per 




Inspection 




[hours] 




Inspection 




Type/Hourly Rate 




Total Annual 




Inspection Cost 




≤ 6 DJ/NAA 1,598 6.1 In-House/$103 $1,004,023 




≤ 6 ROS 500 3.4 In-House/$103 $175,100 




 Subtotal: 2,098   $1,179,123 




      




≤ 6 DJ/NAA 389 6.1 Contractor/$134 $317,969 




≤ 6 ROS 312 3.4 Contractor/$134 $142,147 




 Subtotal: 701   $460,116 




                                                 
28




 To calculate these costs the Division used the same methodology applicable to periodic inspection costs, except 




that it did not include additional travel time for facilities outside the non-attainment area based on the assumption 




that companies could coordinate these one-time inspections with visits to the facilities for other purposes. 
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Total: 2,799   $1,639,239 




 




 




The Division recognizes that there are likely additional facilities not included in the APEN 




database that will be subject to this one-time inspection requirement, thereby increasing the 




overall cost of the one-time inspection requirement.  Roughly speaking the additional cost for 




one-time inspections will be proportional to the number of additional facilities, so that if there 




are twice the number of facilities, the overall cost will be approximately double.  However, 




because the expected emission reduction benefit will increase roughly at the same rate as the cost 




of inspections, the overall cost-effectiveness of the one-time inspection requirement should 




remain approximately the same regardless of the number of facilities. 




 




Finally, the Division calculated the cost effectiveness of the proposed leak detection and repair 




requirements based on the costs identified above and the projected emission reductions.  To 




determine emission reductions the Division first calculated pre-inspection program VOC and 




methane emissions based on the reported component counts, standard emission factors for these 




components, and the average fraction of VOC and non-VOC emissions (methane/ethane).  Based 




on EPA reported information, the Division calculated a 40% reduction for annual inspections, a 




60% reduction for quarterly inspections, and an 80% reduction for monthly inspections. 




 




Using this information the Division calculated that the total emission reductions from leaks at 




compressor stations will be 1,107 tpy VOC and 2,321 tons per year methane/ethane. 




 




Table 32:   Compressor Station Leak Inspection Emission Reductions 




Comp. 




Station 




Fugitive 




VOC Tier 




[tpy] 




Number 




of Comp 




Stations 




LDAR 




Program 




Reduction 




% 




Fugitive 




VOC 




Emissions 




for each CS 




tier [tpy] 




Total 




VOC 




Reduction 




[tpy] 




Fugitive 




Methane-Ethane 




Emissions for 




each CS tier 




[tpy] 




Total 




Methane-




Ethane 




Reduction 




[tpy] 




≤ 12 147 40% 10.1 588.0 15.5 911.4 




> 12 to ≤ 50 53 60% 16.4 519.4 44.3 1,409.8 




> 50  80%     




 200   1,107.4  2,321.1 




 




Based on these reductions, the cost effectiveness of conducting leak inspections at compressor 




stations is estimated to be $994/ton VOC and $474/ton methane/ethane. 
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Table 33: Compressor Station Leak Inspection Cost Effectiveness using IR Camera/Method 21 




Comp. 




Station 




Fugitive 




VOC Tier 




[tpy] 




Number 




of Comp 




Stations 




Total Net 




Annual 




Inspection 




& Repair 




Cost 




LDAR 




Program 




Reduction 




% 




Total 




VOC 




Reduction 




[tpy] 




VOC 




Control 




Cost 




[$/ton] 




Total 




Methane-




Ethane 




Reduction 




[tpy] 




Methane




-Ethane 




Control 




Cost 




[$/ton] 




≤ 12 147 $244,882 40% 588.0 $416 911.4 $269 




> 12 to ≤ 50 53 $855,650 60% 519.4 $1,647 1,409.8 $607 




> 50   80%     




 200 $1,100,531  1,107.4 $994 2,321.2 $474 




 




For well production facilities the total emission reductions is estimated to be 14,015 tpy VOC 




and 21,927 tpy methane/ethane.   




 




 




Table 34:  Well Production Facility Leak Inspection Emission Reductions 




Uncontrolled 




VOC at 




Tank Battery 




Tier [tpy] 




Number 




of 




Facilities 




LDAR 




Program 




Reduction 




% 




Fugitive 




VOC 




Emissions 




for each 




Tank 




Battery [tpy] 




Total VOC 




Reduction 




[tpy] 




Fugitive 




Methane-




Ethane 




Emissions for 




each Tank 




Battery [tpy] 




Total 




Methane-




Ethane 




Reduction 




[tpy] 




DJ/NAA 




> 6 to ≤ 12 1,095 40% 4.6 1,971.0 7.0 3,066.0 




> 12 to ≤ 50 2,600 60% 4.6 7,280.0 7.0 10,920.0 




> 50 811 80% 4.6 3,000.7 7.0 4,541.6 




Subtotal: 4,506   12,251.7  18,527.6 




       




Remainder of State 




> 6 to ≤ 12 313 40% 3.9 500.8 7.5 939.0 




> 12 to ≤ 50 324 60% 3.9 745.2 7.5 1,458.0 




> 50 167 80% 3.9 517.7 7.5 1,002.0 




Subtotal: 804   1,763.7  3,399.0 




       




Total: 5,310   14,015.4  21,926.6 




 




Based on these reductions, the cost effectiveness of conducting ongoing instrument based 




inspections at well production facilities is estimated to be $1,259/ton VOC and $805/ton 




methane/ethane. 




 




Table 35:   Well Production Facility Leak Cost-Effectiveness Using IR Camera/Method 21 




Uncont. 




VOC at Tank 




Number 




of Tanks 




Total Net 




Annual Leak 




LDAR 




Program 




Total 




VOC 




VOC 




Control 




Total 




Methane-




Methane




-Ethane 
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Battery Tier 




[tpy] 




Inspection & 




Repair Cost 




Reduction 




% 




Reduction 




[tpy] 




Cost 




[$/ton] 




Ethane 




Reduction 




[tpy] 




Control 




Cost 




[$/ton] 




DJ/NAA 




> 6 to ≤ 12 1,095 $941,105 40% 1,971.0 $477 3,066.0 $307 




> 12 to ≤ 50 2,600 $7,417,954 60% 7,280.0 $1,019 10,920.0 $679 




> 50 811 $6,705,138 80% 3,000.7 $2,235 4,541.6 $1,476 




Subtotal: 4,506 $15,064,197  12,251.7 $1,230 18,527.6 $813 




        




ROS 




> 6 to ≤ 12 313 $213,344 40% 500.8 $426 939.0 $227 




> 12 to ≤ 50 324 $944,671 60% 745.2 $1,268 1,458.0 $648 




> 50 167 $1,424,776 80% 517.7 $2,752 1,002.0 $1,422 




Subtotal: 804 $2,582,791  1,763.7 $1,464 3,399.0 $760 




        




Total: 5,310 $17,646,988  14,015.4 $1,259 21,926.6 $805 




 




 




 




Additionally, for the 2,799 well production facilities with uncontrolled actual storage tank 




emissions equal to or less than 6 tons per year that will be subject to a one-time instrument based 




inspection, the calculated one-time benefit is 4,876 tons VOC and 8,000 tons methane/ethane, 




assuming a 40% reduction.  Based on these reductions, for the one-time inspections of well 




production facilities with tanks that are less than six tons per year the cost effectiveness of the 




proposed rule is calculated to be $409/ton VOC and $249/ton methane/ethane. 




 




In addition to the component leak detection and repair requirements for compressor stations and 




well production facilities, the Division’s proposal includes additional requirements designed to 




reduce leaks from open ended lines and valves, reciprocating compressors, and wet seal 




centrifugal compressors.  These requirements mirror existing cost-effective requirements set 




forth in NSPS OOOO and other federal rules. 




 




For open ended valves and lines at well production facilities and compressor stations, the 




proposal requires that each such valve or line be equipped with a cap, blind flange, plug or 




second valve commencing January 1, 2015.  Alternatively, the Division’s proposal allows 




operators to treat open-ended lines and valves as components and monitor them in accordance 




with the proposed LDAR requirements.  As part of its LDAR cost effectiveness analysis detailed 




above, the Division included the costs of inspecting and repairing open ended lines and valves in 




its overall calculation.  While the Division has not identified specific information regarding the 




costs and emission reduction benefits from equipping open ended lines with a cap, blind flange, 




plug or second valve, it notes that the requirement has been included in a multitude of federal air 




quality rules, including NSPS VV, NSPS VVa, MACT H, MACT CC, MACT TT, MACT YY, 




MACT GGG, MACT III, and MACT MMM, dating back as far as 1983.  Based on this 




widespread prevalence in federal rules the Division believes that the proposal represents a simple 
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and cost-effective strategy to reduce emissions from open-ended lines and valves.  However, to 




the extent that it is not cost effective in a specific case operators can employ the monitoring 




option allowed for under the proposed rule. 




 




For centrifugal compressors, the Division’s proposal requires that hydrocarbon emissions from 




wet seal fluid degassing systems be reduced by 95% beginning January 1, 2015.  In its updated 




technical support document for NSPS OOOO, EPA analyzed the cost-effectiveness of this 




strategy and found that accounting revenues from the capture of additional product, 




implementation of this strategy would on a per unit basis reduce VOC emissions by 19.5 tpy, 




methane emissions by 216.2 tpy, and result in a net cost savings of $46,974.
29




 




 




With respect to reciprocating compressors, the Division’s proposal requires that commencing 




January 1, 2015, the rod packing for reciprocating compressors located at compressor stations be 




replaced every 26,000 hours of operation or every 36 months.  As with the requirement for 




centrifugal compressors, EPA analyzed this proposed strategy as part of the adoption of NSPS 




OOOO and found that it was a cost-effective way to reduce VOC and methane emissions.  




Specifically, EPA found that per compressor the strategy reduces VOC emissions by 1.9 tons per 




year and methane emissions by 6.8 tons per year, at a net cost of $43 per ton of VOC reduced 




and $12 per ton of methane reduced.
30




 




 




D. Auto Igniter Requirements on Existing Flare Control Devices Outside the Non-




Attainment Area 




 




Unlike the non-attainment area, flares used to control emissions at condensate tank batteries and 




glycol dehydration units outside the NAA are not required to have auto-igniters.  The Division is 




proposing that all flares used to control emissions at condensate tank batteries and glycol 




dehydration units statewide should have auto igniters.  Based on an analysis of the APEN 




database, the Division estimates the statewide number of existing flare control devices without 




auto-igniters on condensate tank batteries, glycol dehydration, produced water tanks, and crude 




oil tanks is 796.  The reported uncontrolled actual emissions from these units are 53,101.1 tons 




per year VOC. 




 




The estimated annualized cost for an auto-igniter is $475 based on information that the industry 




provided to the Division in 2008, adjusted for inflation.
31




  




  




 




Table 36: Auto Igniter Control Device – Retrofit Cost Analysis 




Item Capital Costs 




(one time) 




Non-Recurring 




Costs (one time) 




O&M Costs 




(recurring) 




Annualized 




Total Costs 




                                                 
29




 See APCD-PHS Ex. HHHH pp. 6-1—6-3 
30




 See initial technical support document for NSPS OOOO (submitted as DGS-PHS Ex. NN) at pp. 6-12—6-17. 
31




 See ―Oil & Gas Emissions Reduction Strategies Cost Analysis and Control Efficiency Determination,‖ Lesair 




Environmental, Inc., June 2008. 
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Auto Igniter $1,648    




Freight/Engineering  $200  




Flare Installation  $500  




Maintenance   $200 




Subtotal Costs $1,648 $700 $200 




Annualized Costs* $228.4 $46.7 $200 $475 




  * Annualized over 15 years at 5% ROR 




 




The Division estimates that a flare without an auto-igniter could experience about 3% pilot light 




downtime (262.8 hours) over a one year period.  During the downtime period, any VOC 




emissions routed to the flare control device are uncontrolled. Based on the total uncontrolled 




actual emissions of 53,101.1tons per year VOC from units equipped with flares without auto-




igniters, the emissions during this downtime period will be 1,593.1 tons of VOC.  The Division 




assumes that as a result of the installation of an auto-igniter, the amount of downtime can be 




eliminated, for a total emission reduction of 1,251.7 tons/year.  Given that the annualized cost of 




installing 796 auto-igniters is about $378,100 the estimated cost effectiveness of this strategy is 




about $302 per ton of VOC reduced. 




 




Table 37: Auto Igniter Emission Reduction Estimates 




Source Type for Existing 




Flare Controls 




Number of 




Auto 




Igniters 




Uncontrolled 




VOC [tpy] 




Uncontrolled VOC 




Using 3% 




Downtime [tpy] 




Total VOC 




Reduction 




[tpy] 




Condensate Tanks 490 31,170.6 935.1 666.3 




Dehydrators 131 16,372.0 491.2 466.6 




Produced Water Tanks 172 4,842.2 145.3 103.5 




Crude Oil Tanks 3 716.3 21.5 15.3 




 796 53,101.1 1,593.1 1251.7 
* Dehydrator flares assumed to have 100% capture and 95% destruction – thus 95% control.  Tank flares are 




assumed to have 75% capture and 95% destruction – thus 71.25% control. 




 




Table 38: Auto Igniter Control Cost Estimates (Outside NAA) 




Number 
Each Auto-Igniter 




Annualized Costs 




Total Annualized 




Costs 




VOC Reduction* 




[tons/year] 




Control Costs 




[$/ton] 




796 $475 $378,100 1,251.7 $302 
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E. Expanding Low Bleed Pneumatics Requirements Statewide  




 




As part of the 2008 Ozone Action Plan the AQCC adopted regulatory requirements mandating 




the use of low bleed pneumatic controllers in the non-attainment area.  The current proposal 




would expand this requirement statewide. 




 




To estimate the costs and benefits of this proposed strategy, the Division estimated the number of 




high-bleed pneumatic devices based on Independent Petroleum Association of the Mountain 




States (IPAMS) survey data from 2006, which identified the average number of such devices per 




well.  The Division then scaled this number up based on 2012 Colorado Oil and Gas 




Conservation Commission (COGCC) well count data. Based on this methodology, there are 




9,877 high-bleed pneumatic devices outside the nonattainment area.  Assuming a 95% 




replacement rate, the proposed rule will result in the replacement of 9,384 high bleed devices 




with low bleed devices.  Based on this count, and the average emission reductions per device 




replaced identified in the IPAMS survey, the projected benefit from the proposed expansion of 




the current non-attainment area low bleed pneumatic rule will be approximately 14,921 tons per 




year VOC (40.9 tons per day).  Based on this information and assuming an 80/20 ratio of 




methane/ethane to VOC by volume, the estimated methane/ethane reduction from this strategy is 




17,100 tons per year. 




  




The average retrofit cost of a high-bleed pneumatic device is based on costs from the 2008 cost 




study
32




 adjusted for inflation.  Utilizing this methodology, the annualized cost for each replaced 




device is $169.  However, because the reduced bleed rate results in more natural gas being sold, 




operators will receive additional revenue as a result of the installation of a low bleed device.  




Based on the emission reduction data from the IPAMS survey and August 2013 spot prices for 




natural gas, the estimated average value of the recovered gas will be $1,268 for each device 




replaced.  As a result, the net annual gain is $1,084 per replaced device.  Based on this projected 




net gain, this strategy will pay for itself in approximately one year and two months. 




   




Table 39: Replace High-Bleed Pneumatics with Low-Bleed Pneumatics  –  Annualized Cost 




Analysis* 




Item Capital Costs 




(one time) 




Non-Recurring 




Costs (one time) 




O&M Costs 




(recurring) 




Annualized 




Total Costs 




Low/No Bleed 




Device* 




$1,033    




Labor  $387  




Value of NG Saved**   $(1,268) 




Maintenance   $16 




Subtotal Costs $1,033 $387 $(1,253) 




                                                 
32




 See ―Oil & Gas Emissions Reduction Strategies Cost Analysis and Control Efficiency Determination,‖ Lesair 




Environmental, Inc., June 2008. 
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Annualized Costs*** $143 $26 $(1,253) $(1,084) 




* Control device costs were developed based on an Oil and Gas Cost Study and information submitted by industry 




in 2008.  However, those costs were escalated by 9.85% to reflect CPI-U increases that have occurred since 2008. 




** Recovered NG fuel costs $3.5/MCF (Henry Hub Spot Price - Aug. 2013) 




*** Annualized over 15 years at 5% ROR 




 




Assuming 9,384 total devices replaced, adoption of this strategy will result in $10,169,441 in 




annual cost savings.  




 
Table 40: Low Bleed Pneumatic Control Cost Estimates (Outside NAA) 




Number 
Each Device 




Annualized Costs 




Total Annualized 




Costs 




VOC Reduction 




[tons/year] 




Control Costs 




[$/ton] 




9,384 $(1,084) $(10,169,441) 14,921 NA 




 
The proposed rule also requires the use of no-bleed pneumatic devices if it is technically and 




economically feasible and where on-site electrical grid power is being used.  Use of no-bleed 




pneumatic devices will further reduce emissions relative to the use of low bleed devices.  Since 




the Division does not have information indicating the number of no-bleed pneumatic devices that 




could be required, it is not possible to calculate the cost effectiveness of this particular provision.  




However, because the proposed requirement expressly provides that use of no-bleed pneumatics 




is only required where economically feasible the Division assumes that any use of no-bleed 




pneumatic devices pursuant to the proposed rule will be cost effective.  




  
F.   Require Newly Constructed Gas Wells be Connected to a Pipeline or Route 




Emissions to A Control Device 




 




Currently in Colorado, natural gas produced at oil and gas sites is typically routed to a 




transmission pipeline.  With the advent of new drilling technologies, additional areas of the state 




without established pipeline infrastructure may experience oil and gas exploration and 




production.  This can lead to instances where produced gas is vented or flared instead of being 




put into a transmission line.  To date the Division has identified 61 instances in Colorado where 




this is occurring.  To address this, the proposed regulation provides that for newly constructed, 




hydraulically fractured, or recompleted wells, the gas stream must either be connected to a 




pipeline or routed to a control device achieving 95% control efficiency.  Currently all of the sites 




that are not routed to a pipeline are flaring their gas.  Additionally, because venting the gas at 




such sites would create a safety issue, the Division assumes that in the limited future instances 




where the gas stream is not routed to a pipeline, operators will route the emissions to a flare or 




other control device.  Accordingly, adoption of this portion of the proposed regulation will likely 




not result in any additional costs. 
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G. Control Requirements for Glycol Dehydrators 




 




The Division is proposing to revise the control requirements applicable to glycol natural gas 




dehydrators statewide.  Currently any glycol natural gas dehydrator with uncontrolled actual 




VOC emissions of 2 tons per year or greater that is located at a facility where the sum of 




uncontrolled actual emissions from all of the dehydrators at the facility is greater than 15 tons per 




year, must be equipped with a control device that reduces emissions by at least 90%.  Under the 




Division’s proposal, all existing dehydrators with uncontrolled actual emissions of 6 tons per 




year or greater VOC must be controlled with air pollution control equipment achieving at least 




95% reduction.  The proposal also provides that existing dehydrators with uncontrolled actual 




emissions of two tons per year or greater VOC must be controlled if they are located within 




1,320 feet of a building unit or designated outside activity area.  Finally, the proposal requires 




that all new dehydrators with uncontrolled actual emissions of two tons per year or greater VOC 




be controlled.  The Division assumes that newly subject glycol dehydrators will be controlled 




using flares that achieve a 95% destruction efficiency.  The annual cost for these units is 




$6,286.80 per unit.  See Section IV.A.1. above. 




 




Based on industry reported APEN data, there are currently 433 uncontrolled dehydrators at sites 




with total dehydrator uncontrolled actual VOC emissions below 15 tpy.  Of these, 217 have 




uncontrolled actual emissions greater than or equal to two tons per year.  The total uncontrolled 




actual emissions for these 217 dehydrators are 1,827.5 tpy VOC. There are 148 dehydrators with 




uncontrolled actual VOC emissions greater than or equal to 6 tons per year.  The total 




uncontrolled actual emissions for these 148 dehydrators are 1,549.7 tpy VOC.  Currently, the 




Division does not have information regarding the location of these uncontrolled dehydrators 




relative to a building unit or designated outside activity area.  Assuming, however, that all of the 




2 to 6 ton dehydrators are located within 1,320 feet of a building unit or designated outside 




activity area and thus will require a control, the proposed requirement will reduce 1,736 tpy of 




VOC at a cost effectiveness of $786/ton VOC.  For the smallest dehydrator subject to the 




proposed rule (2 ton/year) the cost effectiveness is estimated to be $3309 per ton of VOC 




reduced. 




 




 




Table 41: Dehydrator Control Cost Estimates (2 TPY Control Threshold) 




Number 
Each Device 




Annualized Costs 




Total Annualized 




Costs 




VOC Reduction 




[tons/year] 




Control Costs 




[$/ton] 




217 $6,286.8 $1,364,236 1,736 $786 




 
 




Conversely, if it is assumed that none of the 2 to 6 ton existing dehydrators will require controls 




the proposed requirement will reduce 1,472 tpy of VOC at a cost effectiveness of $632/ton VOC. 
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Table 42: Dehydrator Control Cost Estimates (6 TPY Control Threshold) 




Number 
Each Device 




Annualized Costs 




Total Annualized 




Costs 




VOC Reduction 




[tons/year] 




Control Costs 




[$/ton] 




148 $6,286.8 $930,446 1,472 $632 




 




H. Control Requirements for Downhole Well Maintenance and Liquids Unloading 




Events 




 




Historically, Colorado has not regulated air emissions from temporary activities such as well 




completions and well maintenance at well production sites.  Recently, however, EPA, Colorado 




and other jurisdictions have identified these activities as potentially large sources of emissions 




from the oil and gas sector.  In recognition of this, the Colorado Oil and Gas Conservation 




Commission and more recently EPA have adopted requirements for green completions to reduce 




hydrocarbon emissions during well completion activities.  The Division is now proposing 




additional regulatory requirements designed to reduce emissions during well maintenance. 




 




Well maintenance is required when, over time, liquids build up inside the well and reduce gas 




and oil flow out of the well.  To remove these liquids and improve flow, the liquids are blown 




out of the well under pressure.  This process is typically referred to as liquids load-out or well 




blow-down.  Historically emissions from well blow-downs are vented to the atmosphere.  EPA 




has established emission factors for liquid unloading based on fluid equilibrium calculations to 




calculate the amount of gas needed to blow down a column of fluids blocking a well and Natural 




Gas STAR partner data on the amount of additional venting after a blow-down.  Based on its 




calculations, EPA estimated that in the United States the combined methane emissions for liquid 




unloading and well completions in 2009, was 217 billion cubic feet, and that liquid unloading 




may account for 33% of the uncontrolled methane emissions from the natural gas industry.
33




  For 




Colorado, the Division has calculated that emissions from well blow-downs in 2008 were 




approximately 9,306 tons of VOC per year. 




 




To address these emissions, the Division is proposing a two pronged requirement aimed at 




reducing the number of required liquids unloading events and reducing the amount of emissions 




vented to the atmosphere during these events.  Under the Division’s proposal operators shall use 




best management practices to minimize the need for venting associated with downhole 




maintenance and liquids unloading.  For example, EPA’s Gas Star program advocates the use of 




a plunger lift system to reduce the need for liquids unloading.  According to EPA, use of a 




plunger lift will on average pay for itself in less than one year through the capture of additional 




product.  The Division’s proposal also provides that emissions during well maintenance and 




liquids unloading shall be captured or controlled using best management practices to limit 




venting during well blow-downs to the maximum extent practicable.  Based on information 




provided by Environmental Defense Fund, application of these requirements could result in 




annual VOC reductions of 2,881 tons and methane reductions of 19,207 tons per year.  Given the 




                                                 
33




 See EPA, Inventory of U.S. Greenhouse Gas Emissions and Sinks, 1990-2009, April, 2011. 
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wide variety of practices that this could entail, the Division currently does not have information 




about the precise cost-effectiveness of this provision.  Given the fact that the proposal only 




requires use of best management practices, which takes into account the cost of the practices in a 




given situation, the Division assumes that the proposed strategy will be cost effective. 




  




I. Division Regulation Number 7 Implementation Costs  




 




The Division will largely implement the provisions of its proposal through its oil and gas 




inspection team.  This team currently consists of 9 full time inspectors and 4 term limited 




inspectors.  In 2012, in response to the growth in the oil and gas industry in Colorado, the 




legislature approved increasing the size of the inspection team from 6 inspectors to 9.  In 2013, 




the legislature appropriated additional funds to hire 4 term limited inspectors to conduct infra-red 




camera inspections at well production facilities in Colorado.  The term for these positions runs 




through June of 2015, but could be extended by the legislature if warranted.  The additional 




inspectors provided during the 2012 and 2013 legislative sessions has significantly expanded the 




capabilities of the oil and gas inspection team, which will further enable the Division to 




implement and enforce the proposed requirements if the AQCC chooses to adopt the Division’s 




proposal.  The total projected annual cost to the Division for the oil and gas inspection team in 




fiscal year 2013-14 is $1,305,304, which includes salary costs, fringe benefits, operating costs 




(including vehicles, field equipment, and office equipment), travel training and indirect costs. 




 




J. Regulation Number 3 Costs  




 




The proposed revisions to Regulation remove the requirement for sources subject to either a 




NSPS or NESHAP/MACT adopted into Regulation Number 6, Part A or Number 8, Parts A, C, 




D, and E to file an APEN and obtain a minor source permit regardless of whether their emissions 




exceed the reporting or permitting thresholds (―catch-all provisions‖).  They also simplify the 




non-criteria reportable pollutant de minimis determination to 250 pounds per year of any 




individual non-criteria reportable pollutant; and remove the crude oil storage tank permitting 




exemptions.  There is little to no economic impact to the regulated community due to these 




revisions. 




 




Catch-all Provisions 




 




Removal of the catchall provisions will reduce permitting, reporting and associated cost burdens 




for the regulated community.  By reducing permitting and reporting, the proposed revision will 




also reduce costs to the Division associated with these activities.  There are no anticipated costs 




to either the regulated community or the government associated with this proposed revision. 
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Non-Criteria Reportable Pollutants 




 




Revision of the threshold for non-criteria reportable pollutants could result in ether cost savings 




or additional costs to the regulated community depending on the source.  Sources that are 




required to report non-criteria reportable pollutants must pay an emission fee of $152.90 per ton. 




Currently Regulation Number 3 contains a complex reporting formula involving multiple and 




different thresholds, some of which are above and some of which are below the proposed 250 




pound threshold.  Accordingly, changing the threshold will reduce costs for some sources, while 




increasing costs for other sources.  Based on an analysis of reported emissions, the proposed 




threshold change will reduce industry fees paid to the Division by $47,702 per year.  Because the 




emissions from sources that are not currently reporting is unknown it is not possible to calculate 




the additional costs to sources that will be required to report for the first time under the new 




proposed threshold.   




 




Additionally, beyond the actual emission fees, the current reporting system is very complex 




resulting in numerous hours being spent by both the regulated community and Division staff in 




determining whether reporting is required.  Simplifying the reporting system will eliminate the 




costs associated with this analysis. 




 




Crude Oil Storage Tanks 




 




There are minimal direct costs projected for the affected businesses and industrial sector 




associated with the removal of the crude oil storage tank permitting exemption.  Stationary 




sources with crude oil storage tanks whose uncontrolled actual emissions exceed the minor 




source or operating permit thresholds would be required to obtain a permit.  In 2008, the 




Commission removed the reporting exemption for crude oil storage tanks to improve the 




inventory of uncontrolled actual emissions.    Based on the reported data, removal of the crude 




oil storage tank minor source permitting exemption would require these tanks to obtain minor 




source permits at a cost of approximately $19,500.  Additionally, permitting these sources will 




result in some costs to the Division.  Given the small number of these sources and the fact that 




permitting fees offset most of the costs associated with drafting permits, the anticipated cost to 




the Division is minimal. 




 




V. ADVERSE EFFECTS ON THE ECONOMY 




 




The oil and gas industry plays an important role in Colorado’s economy.  The industry is a 




significant employer of highly skilled and well-paid employees.  The industry generates large 




revenues and pays significant taxes in the state.  It produces valuable domestic resources that 




help keep prices low while adding to national stability and security.  At the same time, emissions 




from the oil and gas industry represent a significant portion of the total VOC emissions both in 




the non-attainment area and throughout the rest of the state.  The Division’s proposal is intended 




to achieve significant reductions in air emissions without imposing unreasonable costs that could 




stifle economic activity. 
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As discussed above, the Division’s proposal is projected to result in a net annual cost to the 




industry of approximately $42.4 million.  As with any increase in costs, the costs associated with 




the Division’s proposal could have some adverse impact on economic activity associated with 




the oil and gas industry in Colorado.  However, over the past decade Colorado’s oil and gas 




industry has experienced unprecedented growth, even as Colorado has enacted regulatory 




measures to ensure that development continues in a protective and responsible manner.  




Moreover, given the relative size of the costs of the current proposal to the overall size of the 




industry, the total impact of these costs will likely be minimal.  In 2012, for example, oil and gas 




producers in Colorado sold 48,450,717 barrels of oil and 1,661,073,176 MCF of natural gas.  




Based on the current price of oil, $96 per barrel, and assuming a price for natural gas of 




$3.5/MCF
34




, annual revenue from the sale of oil and gas in Colorado based on 2012 production 




levels is approximately $10.5 billion.  Accordingly, the net cost of the Division’s proposal is 




approximately 0.4% of the annual revenues.  Given this small percentage, the Division’s 




proposal is unlikely to have any appreciable impact on the economic competitiveness of the 




industry as a whole.  This conclusion is bolstered by the fact that several of the largest oil and 




gas companies in the state (Anadarko Petroleum Corp., Noble Energy, Inc., Encana Oil and Gas 




USA, and DCP Midstream) fully support the Division’s proposed revisions.  Collectively, the 




Division estimates that these companies will bear approximately 75% of the total annual cost of 




the proposed rules. 




 




While it is unlikely that the costs associated with the proposed revisions will have any 




meaningfully adverse impacts on the competitiveness of the industry as a whole in Colorado, the 




costs could incrementally add to the current costs associated with operating marginally 




producing wells.  This could potentially lead to some wells being shut in and the resultant 




economic consequences of these shut-ins including lost production revenue, lost royalties, lost 




severance taxes and potentially lost jobs.  To mitigate against this possibility, the Division’s has 




crafted a tiered proposal that triggers requirements based on emission thresholds that are directly 




tied to production.  Based on this, the truly small facilities are subject to less requirements and 




less costs; for example, only a one-time instrument-based leak inspection, which the Division 




estimates will cost approximately $712 . 




 




Finally, it does not appear that the costs associated with the Division’s proposal will have any 




meaningful negative impact on the general public or small businesses that purchase natural gas 




and other petroleum products. Oil and natural gas are sold on international and national markets, 




making it extremely unlikely that any increase in production costs in Colorado will be reflected 




in prices for Colorado consumers.   




 




VI. ALTERNATIVE PROPOSALS 




 




In addition to the Division’s proposal, various parties to the rulemaking have submitted 6 




different alternative proposals for the AQCC to consider.  Some of these proposals request that 




the AQCC adopt additional requirements that go beyond the Division’s proposal, while other 




                                                 
34




 The Division assumed a price per MCF of $3.50 throughout its analysis; however, natural gas prices are currently 




around $5 per MCF, suggesting that the Division has underestimated the value of gas saved by the proposal. 
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alternatives request that the AQCC limit aspects of the Division’s proposed revisions.  In some 




cases, the parties submitting the proposals included analyses estimating the costs and benefits 




associated with their proposals.  The section below identifies each of the submitted proposals, 




discusses how the proposals differ from the Division’s proposal, and addresses the projected 




costs and benefits of each proposal.
35




 




 




Joint Industry Work Group 




 




A collection of oil and gas companies and industry trade groups have submitted an alternative 




proposal seeking to limit the requirements set forth in the Division’s proposal.
36




  Specifically, the 




Joint Industry Work Group request that the AQCC limit the Division’s proposal in the following 




respects: 1) restrict all proposed requirements to the front range ozone non-attainment area; 2) 




reduce the required frequency proposed for leak inspection and repair; 3) eliminate the proposed 




requirements for dehydrators; 4) limit proposed requirements for compressor seals and open-




ended lines to compressor stations; and 5) eliminate proposed requirements related to well 




maintenance and liquids unloading.  In addition to these proposed limitations, the Joint Industry 




Work Group have proposed a number of additional changes, which could have some minimal 




additional impacts on the costs and benefits of the proposal. 




 




Since the Joint Industry Group did not submit an economic analysis detailing the projected costs 




and benefits of their alternative proposal,
37




 the Division has conducted an analysis of the Joint 




Industry Work Group alternative proposal utilizing the same methodologies and assumptions 




detailed in Section IV above.  Based on this analysis, the Division estimates that the Joint 




Industry Work Group alternative proposal would have a net cost
38




 to the regulated community of 




approximately $32.2 million, and would reduce emissions of VOCs by 56,525 tons per year and 




methane/ethane by 33,058 tons per year.  The decrease in net costs should have some positive 




impact on the indirect costs associated with potential well shut-ins, but the Division is unable to 




reasonably calculate this impact.  The decrease in costs relative to the Division’s proposal 




includes a decrease in the number of facility inspections, which would result in fewer new 




                                                 
35




 In instances where a party submitted an analysis of the costs and benefits associated with their proposal, such 




analysis is attached.  Where parties submitted proposal without an analysis of their own proposal, the Division has 




endeavored to analyze the costs and benefits of these proposals using the same methodologies used to analyze the 




costs and benefits of the Division’s proposal. 
36




 A copy of this alternative proposal is attached to this Cost Benefit Analysis as Exhibit A.  
37




 The group did submit an analysis of the Division’s proposal showing substantially higher costs than reflected in 




the Division’s analysis.  A copy of this analysis is attached hereto as Exhibit B.  It should be noted that while the 




Joint Industry Work Group predicts much higher costs from the Division’s proposals, Anadarko Petroleum 




Corporation, Noble Energy, Inc. and Encana Oil and Gas USA have submitted information during the rulemaking 




supporting the reasonableness of the Division’s cost and benefit calculations.  Submissions from these companies 




can be found at the following link.  




 




ftp://ft.dphe.state.co.us/apc/aqcc/REBUTTAL%20STATEMENTS,%20EXHIBITS%20%26%20ALT%20PROPOS




AL%20REVISIONS/ 




 
38




 Net cost reflects the cost of implementing the proposed strategy less the value of the additional product captured 




as a result of the proposed strategies. 







ftp://ft.dphe.state.co.us/apc/aqcc/REBUTTAL STATEMENTS, EXHIBITS %26 ALT PROPOSAL REVISIONS/



ftp://ft.dphe.state.co.us/apc/aqcc/REBUTTAL STATEMENTS, EXHIBITS %26 ALT PROPOSAL REVISIONS/
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inspector jobs attributable to the proposal.  Finally, because the Joint Industry Work Group 




proposal would result in less VOC and methane emission reductions, the economic benefits 




associated with these reductions discussed in Section III above would be reduced. 




 




WPX Energy 




 




WPX is the largest natural gas producer in the state.  In the current rulemaking WPX has offered 




an alternative proposal that would decrease the total number of leak inspections by allowing well 




production facilities with low leak rates during two consecutive inspections to reduce inspection 




frequency from monthly to quarterly, or from quarterly to annually depending on the size of the 




facility.
39




  While it is difficult to predict in advance how many facilities would be able to take 




advantage of this reduced inspection rate, for the purposes of this Cost Benefit Analysis the 




Division assumes that one half of the facilities would be able to utilize the reduced frequency.  




Based on this assumption, adoption of WPX’s alternative proposal would reduce the total net 




annual cost of the proposed revisions from approximately $42.4 million to approximately $36.8 




million.  This change would also decrease the amount of emission reductions from the Division’s 




proposal by 1,845 tons per year of VOC and 2,757 tons per year of methane/ethane. 




 




The decrease in net costs should have some positive impact on the indirect costs associated with 




potential well shut-ins, but the Division is unable to reasonably calculate this impact.  Given the 




relatively small difference in net costs between the two proposals, any positive impact should be 




fairly small.  The decrease in costs relative to the Division’s proposal includes a decrease in the 




number of facility inspections, which would result in fewer new inspector jobs attributable to the 




proposal.  Based on the number of inspection hours for each proposal, the number of new 




inspector jobs would decrease.  Finally, because the WPX proposal would result in less VOC and 




methane emission reductions, the economic benefits associated with these reductions discussed 




in Section III above would be reduced. 




 




Conservation Groups 




 




As part of the rulemaking a number of conservation groups have submitted an alternative 




proposal requiring additional leak detection inspections for well production facilities and 




compressor stations relative to the Division’s proposal.  In addition, the Conservation Groups’ 




alternative proposal increases the number of pneumatic devices that would need to be retrofitted.  




A copy of the Conservation Groups’ alternative proposal is attached as Exhibit D.  Additionally, 




their analysis of the costs and benefits associated with their alternative proposal is attached as 




Exhibit E. 




                                                 
39




 In addition to this change, WPX has proposed a limited number of additional changes and clarifications that do 




not impact the cost and benefit calculations conducted for the Division’s proposal.  A copy of WPX’s alternative 




proposal is attached as Exhibit C. 
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Local Community Organizations 




 




A group of local community organizations have submitted an alternative proposal aimed at 




increasing the stringency of the Division’s proposal for facilities that are located within 1,320 




feet of a building unit or designated outdoor activity area.  Specifically, for such facilities the 




Local Community Organizations’ alternative proposal would decrease the threshold for controls 




from petroleum storage tanks from 6 tons per year (as proposed by the Division) to two tons per 




year.  Additionally, facilities located within 1,320 feet of these designated areas would be subject 




to a more stringent leak inspection schedule.  Copies of the Local Community Organizations’ 




alternative proposal and their assessment of costs and emission reduction benefits are attached as 




Exhibits F and G. 




 




Local Government Coalition 




 




The Local Government Coalition consists of a number of county and city governments including 




Adams County, Boulder County, La Plata County, Pitkin County and San Miguel County, Fort 




Collins, the City of Boulder, and the City and County of Denver.  In their alternative proposal, 




the Local Government Coalition seeks to increase the number of leak detection inspections for 




compressor stations and well production facilities relative to the Division’s proposal.  The Local 




Government Coalition also seeks to require that well production facilities be tied in to a gas 




gathering line within 90 days after the date of first production, unless the Division approves an 




extension of this deadline.  Copies of the Local Government Coalition’s alternative proposal and 




documents assessing the costs and benefits of that proposal are attached hereto as Exhibits H 




through L. 




 




Worldwide Liquid Solutions, LLC 




 




Worldwide Liquid Solutions (WLS) is a manufacturer of emission reduction technology 




designed to control VOC emissions from petroleum storage tanks.  According to WLS, their 




emission reduction technology cannot control methane and ethane and therefore cannot meet the 




control standards for tanks reflected in the Division proposal.  To address this, WLS has 




submitted an alternative proposal that would only require reductions of VOCs from tanks and not 




methane/ethane.  As an alternative to their alternative, WLS has proposed rejecting all of the 




proposed changes to Regulation No. 7 set forth in the Division’s proposal.  Copies of WLS’ 




alternative proposal and their assessment of costs and emission reduction benefits are attached as 




Exhibits M and N. 




 




Conclusion 
 




The Division has in good faith developed this comprehensive Cost-Benefit Analysis that 




complies with all requirements of 24-4-103(2.5.), C.R.S.  The Division believes that the proposal 




before the AQCC reflects a balanced approach that includes proven and cost effective strategies 




to reduce emissions from the oil and gas sector, while enabling the sector to continue to grow in 
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a responsible and protective manner.  The Division looks forward to the AQCC’s consideration 




of its proposal and alternate proposals of other parties at the February 2014 hearing. 
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September 16, 2020 


Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505 
Via Email to: nm.methanestrategy@state.nm.us 


Dear Bureau Chief Bisbey-Kuehn: 


On behalf of the Sierra Club, Clean Air Task Force, Western Environmental Law Center, 
Earthworks, San Juan Citizens Alliance, New Mexico Environmental Law Center, Diné 
C.A.R.E., Oil Change International, Conservation Voters New Mexico, CAVU - Climate 
Advocates Voces Unidas, Progress Now New Mexico, New Mexico Sportsmen, Rio Grande 
Indivisible, and Western Leaders Network, thank you for the opportunity to comment on the 
New Mexico Environment Department’s draft Oil Precursor Rule for Oil and Natural Gas 


Sector (“Draft Rule”).  Collectively, our organizations represent tens of thousands of New 
Mexicans, including many individuals who live in close proximity to oil and natural gas activity 
in the San Juan and Permian Basins.  Reducing methane and volatile organic compound 
(“VOC”) pollution from the oil and natural gas sector is one of our top priorities.  Our 
organizations have a long history of engaging with federal, state, and local leaders to advocate 
for necessary protections against oil and natural gas sector pollution.  We have participated at 
each step in this rulemaking, with several of our groups sending representatives to serve on the 
Methane Advisory Panel. 


The publication of the Draft Rule constitutes an important step towards achieving 
nationally-leading methane emission limits, a key priority of Governor Michelle Lujan Grisham.  
The Governor set forth this policy in an executive order issued during her first month in office.  
See Executive Order on Addressing Climate Change and Energy Waste Prevention, E.O. 2019-
003 (Jan. 29, 2019) (“Order”).  Among other things, the Order explained: 


● Methane is a powerful greenhouse gas, more than eighty times more effective at 
trapping heat than carbon dioxide over a twenty-year timeframe. 


● The oil and gas industry is the largest industrial source of methane emissions. 


● Emissions, venting, flaring, and leaks of natural gas by New Mexico’s oil and gas 
industry result in the waste of an important source of domestic energy to the tune 
of an estimated $244 million per year. 


● Oil and gas production growth in the New Mexico Permian Basin resulted in an 
17% increase in venting and flaring volumes during the first seven months of 
2018 compared to 2017 according to official state statistics. 


● Efforts to reduce methane emissions throughout New Mexico will have a 
significant climate benefit as well as prevent the waste of energy resources. 



mailto:nm.methanestrategy@state.nm.us
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● Science, innovation, collaboration, and compliance efforts can prevent waste, 
methane emissions and improve air quality while creating jobs for New Mexicans. 


The Order goes on to direct NMED and the Energy, Minerals and Natural Resources Department 
to “jointly develop a statewide, enforceable regulatory framework to secure reductions in oil and 
gas sector methane emissions and to prevent waste from new and existing sources and enact 
rules as soon as practicable.” 


Since the Order was issued, the urgency of addressing the climate crisis has only become 
more acute.  As record wildfires, exacerbated by high temperatures associated with climate 
change, rage throughout the western United States, millions of Americans are faced with the 
worst air quality in the world.  As Governor Lujan Grisham recently explained, declining air 
quality and rising temperatures present a threat to public health in New Mexico that is 
comparable to the threat posed by the COVID-19 pandemic.1  Headlines from the past month 
such as The Greenland Ice Sheet Has Melted Past the Point of No Return,2 Death Valley, 


California, May Have Recorded the Hottest Temperature in World History,3 Largest Wildfire in 


California History Rages out of Control,4 Arctic Fires Set Record as Sea Ice, Ice Shelves Melt,5 
and Two Major Antarctic Glaciers Are Tearing Loose from their Restraints6 attest to the fact that 
climate change is already causing catastrophic, potentially irreversible damage.  To do its part to 
mitigate this crisis, New Mexico must slash greenhouse gas emissions, beginning with the single 
largest source of emissions in the state, the oil and natural gas sector.7  Oil and natural gas 
production and gathering activities in New Mexico emitted 1,016,000 metric tons of methane in 
2017,8 giving rise to a 20-year climate impact equal to the emission of nearly 23 coal-fired 


power plants.9 


 
 
1 Lujan Grisham Administration Condemns Federal Rollbacks of Methane Regulations (Aug. 13, 2020).  


2 https://www.economist.com/graphic-detail/2020/08/25/the-greenland-ice-sheet-has-melted-past-the-point-of-no-
return (Aug. 25, 2020). 


3 https://yaleclimateconnections.org/2020/08/death-valley-california-may-have-recorded-hottest-temp-in-world-
history/ (Aug 17, 2020). 


4 https://www.nbcnews.com/now/video/largest-wildfire-in-california-history-rages-out-of-control-91458629544 
(Sept. 10, 2020). 


5 https://www.washingtonpost.com/weather/2020/08/14/record-arctic-fire (Aug. 14, 2020). 


6 https://www.washingtonpost.com/climate-environment/2020/09/14/glaciers-breaking-antarctica-pine-island-
thwaites/ (Sept. 14, 2020). 


7 https://www.climateaction.state.nm.us/documents/reports/NMClimateChange_2019.pdf at 4. 


8 EDF: New Mexico Oil and Gas Data 


9 The twenty-year global warming potential for fossil methane (including the carbon-cycle feedback) is 87, 
according to the fifth and most recent assessment report published by the Intergovernmental Panel on Climate 
Change (IPCC AR5).  See Table 8.7 in Myhre, G., D. Shindell, F.-M. Bréon, W. Collins, J. Fuglestvedt, J. Huang, 



https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf

https://www.economist.com/graphic-detail/2020/08/25/the-greenland-ice-sheet-has-melted-past-the-point-of-no-return

https://www.economist.com/graphic-detail/2020/08/25/the-greenland-ice-sheet-has-melted-past-the-point-of-no-return

https://yaleclimateconnections.org/2020/08/death-valley-california-may-have-recorded-hottest-temp-in-world-history/

https://yaleclimateconnections.org/2020/08/death-valley-california-may-have-recorded-hottest-temp-in-world-history/

https://www.nbcnews.com/now/video/largest-wildfire-in-california-history-rages-out-of-control-91458629544

https://www.washingtonpost.com/weather/2020/08/14/record-arctic-fire

https://www.washingtonpost.com/climate-environment/2020/09/14/glaciers-breaking-antarctica-pine-island-thwaites/

https://www.washingtonpost.com/climate-environment/2020/09/14/glaciers-breaking-antarctica-pine-island-thwaites/

https://www.climateaction.state.nm.us/documents/reports/NMClimateChange_2019.pdf

https://www.edf.org/nm-oil-gas/emissions
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Even as emissions of methane and other greenhouse gases threaten the stability of the 
climate system, emissions of ozone-precursors including VOCs and NOx threaten regional and 
local air quality.  Seven counties in the state of New Mexico, including all of the major oil and 
natural gas producing counties (Eddy, Lea, San Juan, and Rio Arriba), are currently at or above 
95% of the 2015 national ambient air quality standard for ozone.  This pollution threatens New 
Mexican’s health and welfare, causing an estimated 22 premature deaths, 41 emergency room 
visits, and over 55,00 missed work and school days every year across the state.10  Children, 
elderly individuals, and adults with asthma and other respiratory conditions face an especially 
high risk of adverse health impacts.11  Oil and natural gas emissions are a major contributor to 
New Mexico’s ozone problem, projected to contribute between 6 and 8 parts per billion to peak 
summer ozone levels in both the northwest and southeast corners of the state.12 


Oil and natural gas emissions also contain toxic hazardous air pollutants (“HAPs”), such 
as formaldehyde, which causes cancer and respiratory symptoms, and benzene, which can cause 
cancer, anemia, brain damage, and birth defects.  A 2016 report summarizing EPA risk 
assessments found that oil and natural gas emissions were causing residents of Eddy and San 
Juan Counties to experience an increased cancer risk of more than 1 in a million; residents of Lea 
County were subject to an increased cancer risk of greater than 1 in 250,000.  Residents of San 
Juan County were also subjected to a respiratory health risk exceeding EPA’s level of concern.13 


While Governor Lujan Grisham correctly recognized in her Executive Order that the oil 
and natural gas industry is the largest source of methane emissions in New Mexico, new studies 
have shown that emissions from this industry are even larger than previously realized.  For 
example: 


 
 
D. Koch, J.-F. Lamarque, D. Lee, B. Mendoza, T. Nakajima, A. Robock, G. Stephens, T. Takemura and H. Zhang, 
2013: Anthropogenic and Natural Radiative Forcing. In: Climate Change 2013: The Physical Science Basis.  
Contribution of Working Group I to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change 
[Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J. Boschung, A. Nauels, Y. Xia, V. Bex and P.M. 
Midgley (eds.)].  Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA.  Available 
at: https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf.  Thus, 1,016,000 MT of 
methane has the same 20-year warming impact as 88,392,000 MT of CO2—equal to the annual emissions of 22.7 
coal-fired power plants.  https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator. 


10 https://healthoftheair.org/ 


11 See 80 FR 65304. 


12 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6718951/ (prospective study looking to 2025); see also 
https://pubs.acs.org/doi/abs/10.1021/acs.est.9b06983 (retrospective study based on 2014 emissions levels). 


13 https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf 



https://www.ipcc.ch/site/assets/uploads/2018/02/WG1AR5_Chapter08_FINAL.pdf

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

https://healthoftheair.org/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6718951/

https://pubs.acs.org/doi/abs/10.1021/acs.est.9b06983

https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf





4 
 


● Rystad Energy reported that venting and flaring in the Permian Basin reached a 
new all-time high in the third quarter of 2019, averaging more than 750 million 
cubic feet per day.14 


● The Environmental Defense Fund (“EDF”) published a study showing that in 
2017, New Mexico oil and gas operations emitted 1,016,000 metric tons of 
methane—more than five times the total reported by industry.15 


● A study published in Nature reported that “anthropogenic fossil [methane] 
emissions are underestimated by about 38 to 58 teragrams . . . per year, or about 
25 to 40 per cent of recent estimates.”16 


We trust you understand the gravity of this issue and will rise to the occasion in drafting 
nationally-leading regulations that will pave the way towards a zero-emission future. 


TECHNICAL COMMENTS 


1. Unless NMED Eliminates the Exemptions for Stripper Wells and Smaller Facilities, 
this will be the Most Ineffective Methane Rule Ever Promulgated 


The proposed exemptions for stripper wells and facilities with a site-wide VOC potential 
to emit of less than 15 tons per year (collectively, the “Site-wide Exemptions”)17 must be 
eliminated.  If either of these exemptions is maintained, this rule will fail to meet the Governor’s 
climate goals and will leave hundreds of thousands of New Mexicans exposed to dangerous, 
preventable air pollution. 


The Site-wide Exemptions would render the entire rule inapplicable to the vast majority 
of wells in the state.  According to the Energy Information Agency, 65.1% of the oil wells in 
New Mexico (a total of 11,679 wells) are classified as stripper wells because they produce 10 
barrels of oil a day or less.18  There are 26,591 gas wells that produce less than 60,000 standard 
cubic feet per day.19  Therefore, almost two-thirds of all oil and gas wells in the state would be 
almost completely exempt from a rule designed to reduce emissions from oil and gas wells.  An 
even larger number of facilities would potentially be exempted because their site-wide potential 
to emit (“PTE”) is less than 15 tons per year (“TPY”).  As our colleagues at EDF will show in 


 
 
14 Permian Gas Flaring Reaches Yet Another High, RYSTAD ENERGY (Nov. 5, 2019)  


15 EDF: New Mexico Oil and Gas Data  


16 Hmiel, B., Petrenko, V.V., Dyonisius, M.N. et al., Preindustrial 14CH4 Indicates Greater Anthropogenic Fossil 


CH4 Emissions, 578 NATURE 409 (2020) 


17 The Site-Wide Exemptions can be found at §§ 20.2.50.6 (C) and (D) and 20.2.50.25 of the Draft Rule.  


18 https://www.eia.gov/petroleum/wells/pdf/full_report.pdf, Table B39. 


19 Id. 



https://www.rystadenergy.com/newsevents/news/press-releases/permian-gas-flaring-reaches-yet-another-high/

https://www.edf.org/nm-oil-gas/emissions

https://doi.org/10.1038/s41586-020-1991-8

https://doi.org/10.1038/s41586-020-1991-8

https://www.eia.gov/petroleum/wells/pdf/full_report.pdf
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their comments, approximately 95% percent of wells would be eligible for one or both 
exemptions under the proposed rule. 


The Site-wide Exemptions do not serve a coherent purpose.  First, for the most important 
sources of emissions subject to this regulation, there is little or no correlation between the size or 
productivity of the wells associated with the equipment and the emissions from the equipment.  
As a simple example, emissions from high-bleed controllers are completely independent of the 
level of production or PTE for the site where they are installed.  Indeed, although replacement of 
high-bleed controllers has been required in Colorado, California, areas subject to EPA’s Control 
Techniques Guidelines, and other jurisdictions, no U.S. jurisdiction has exempted stripper wells 
or low-PTE facilities from these mandates. 


Nor is there a strong correlation between facility size and the cost-effectiveness of leak 
detection and repair (“LDAR”).  The “super-emitter” phenomenon has been repeatedly 
documented.  One study found that 1% of natural gas well sites were responsible for 44% of total 
methane emissions.20  These “super-emitters” were responsible for far more pollution than would 
have been expected simply by looking at the potential to emit of the individual components at the 
site.  As explained in the MAP Report, there is at best a weak relationship between the size of a 
well and the likelihood that it will be a super-emitter.21  None of the jurisdictions that have 
adopted LDAR requirements for the oil and natural gas production sector have ever 
adopted exemptions as sweeping as the ones NMED has proposed here.22   


Second, for the remaining sources, the draft regulations generally contain specific 
exemptions for lower-emitting equipment (for example, the exemption for glycol dehydrators 
with PTE less than or equal to 2 TPY in § 20.2.50.18(A)), and/or tier standards so that lower-
emitting equipment is subject to less stringent standards (for example, the engine and turbine 
standards in § 20.2.50.13 and the storage tank standards in § 20.2.50.23).  Indeed, the LDAR 
provisions themselves contain tiering provisions tied to PTE (see § 20.2.50.16(C)(2)(b)), similar 
to those used in Colorado’s successful LDAR program.  Because many of the equipment-specific 
regulations already include relaxed requirements for lower-emitting equipment, there is no need 
for a blanket exemption based on the PTE of the facility as a whole.  No other U.S. jurisdiction 
has exempted stripper wells and smaller PTE sites from emission standards for venting oil and 
gas equipment in the way the draft rules contemplate. 


To the extent that NMED intended these exemptions to provide relief to “smaller” oil and 
gas operators, the provision does not do that.  The exemption is tied to the size of the facility, not 
the size of the operator.  Many of the facilities that would be exempted are owned by companies 
that enjoy annual revenues of $500 million or greater, who can easily afford to implement best 
practices to reduce dangerous pollution. 


 
 
20 https://www.nature.com/articles/ncomms14012 


21 MAP Report at 39 & n.17. 


22 See Table A, supra, (Applicability of LDAR Programs Regulating the Oil and Natural Gas Production Sector). 



https://www.nature.com/articles/ncomms14012
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Given the lack of any precedent for NMED’s proposed exemptions, the inconsistency 
between the proposed exemptions and other provisions of the rule,23 and the fact that no 
commenter appears to have advocated for these exemptions,24 it is clear that the rule would be 
better without these exemptions.  NMED should not attempt to modify or fix them.  Rather, 
NMED should simply delete the Site-wide Exemption provisions. 


2. LDAR 


Emissions from leaks and abnormal operating conditions are the largest source of 
methane emissions in New Mexico, contributing about 702,200 metric tons of methane 
emissions in 2017.25  Using methane’s 20-year global warming potential, the emissions in 2017 
are the equivalent of 61 million metric tons of CO2—almost sixteen coal plants’ worth.26  It is 
possible to control emissions from equipment leaks and abnormal operating conditions in a cost-
effective manner, using a quarterly LDAR program.  Numerous jurisdictions require exactly this 
type of program.27  LDAR programs have the added benefit of creating good-paying jobs that 
cannot be outsourced,28 while preventing waste and increasing state tax revenue. 


On its own, NMED’s LDAR provision is excellent.  It would be one of the strongest such 
regulations in the nation and would greatly benefit the state and its residents by preventing waste, 
reducing emissions, and creating jobs.  The proposal should be strengthened by requiring 
monthly LDAR at facilities with the potential to emit at least 50 tons per year of VOCs—
something Colorado now requires.29  Otherwise, few changes are needed to 20.2.50.16 itself. 


Unfortunately, the Site-wide Exemptions would render the LDAR provision largely 
toothless.  We note that exempting wells from LDAR based on low production is strikingly 
similar to a key provision in the revisions to NSPS Subpart OOOOa that EPA finalized last 
month which, among other things, exempt well-sites that produce less than 15 barrels a day from 
LDAR requirements.  Governor Lujan Grisham condemned these revisions, explaining that it 
was “utterly disheartening and sadly unsurprising to hear once again that critical environmental 


 
 
23 For example, 20.2.50.16(b)(i) contemplates that LDAR should occur annually at well production or tank battery 
facilities with a PTE of less than 2 tons per year, semiannually at facilities with a PTE between 2 and 5 tons per 
year, and quarterly at facilities with a PTE equal to or greater than 5 tons per year.  The Site-wide Exemptions would 
nullify this provision. 


24 The MAP Report contains isolated discussion of the question whether stripper wells should be exempt from 
quarterly LDAR requirements or from a possible requirement to retrofit existing storage tanks.  See MAP Report at 
243–44, 293. 


25 EDF: New Mexico Oil and Gas Data 


26 See supra, note 9, explaining how this equivalency was calculated.  


27 See MAP Report at 48–51. 


28 https://www.edf.org/how-reducing-methane-emissions-creates-jobs 


29 See 5 Colo. Code Regs. § 1001-9:D.II.E.4.b and Table 3.II.E.4.e. 



https://www.edf.org/nm-oil-gas/emissions

https://www.edf.org/how-reducing-methane-emissions-creates-jobs
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regulations are being rolled back by the Trump administration[.]”  NMED Cabinet Secretary 
James Kenney likewise condemned the revisions, explaining: “These rollbacks make it even 
more essential that our regulations secure greater emission reductions from the oil and gas 
sector.”30  We agree: these revisions are not good precedent for this rulemaking.  Incredibly, the 
exemption for low production in the proposed NMED rule is even wider than the new exemption 
created by the Trump Administration.  The revised Subpart OOOOa requires LDAR at any site 
producing more than 15 barrels of oil equivalent per day per site, while the NMED exemption is 
based on production per well.  And NMED’s proposal includes an additional exemption not 
found in the Trump Administration’s revisions, based on the PTE of the site. 


Indeed, the Site-wide Exemptions and the LDAR provisions are in direct conflict.  The 
LDAR provision (20.2.50.16) sets forth a tiered approach, pursuant to which LDAR must occur 
annually at well production or tank battery facilities with a potential to emit of less than 2 tons 
per year, semiannually at facilities with a potential to emit between 2 and 5 tons per year, and 
quarterly at facilities with a potential to emit equal to or greater than 5 tons per year.  Yet the 
Site-wide Exemptions provision (20.2.50.25) purports to exempt facilities with the potential to 
emit 15 tons or less from any of the rule’s other requirements.  Deleting the misguided Site-wide 
Exemptions will result in a strong, effective LDAR requirement that will provide significant 
benefits for New Mexicans. 


3. Pneumatic Devices 


Pneumatic devices are the second largest sources of methane emissions in the New 
Mexico.  In 2017, pneumatic controllers were responsible for 137,800 metric tons of methane 
emissions in New Mexico.  Malfunctioning controllers were responsible for more than half of 
this total (83,800 metric tons).  Low-bleed controllers were the second largest source, at 35,100 
metric tons, followed by intermittent-bleed controllers (13,000 metric tons), and high-bleed 
controllers (4,600 metric tons).  Pneumatic pumps contributed an additional 3,630 metric tons.31 


  It is extremely cost-effective to eliminate emissions from these devices.  Unfortunately, 
NMED’s proposed rules for controllers only affects high-bleed controllers, which only emit 
about 3% of total methane pollution from pneumatic controllers.  NMED’s proposed rule would 
allow operators to continue using highly-polluting controllers despite the fact that technically and 
economically feasible alternatives exist and other jurisdictions have rules in place that will 
reduce emissions far more effectively than will the proposed rule.  The following problems must 
be fixed to ensure that the final rule adequately protects New Mexicans: 


First, the Site-Wide Exemptions must be eliminated.  We are not aware of any 
jurisdiction that exempts stripper wells or smaller facilities from requirements pertaining to 
pneumatic devices.  As described above, such a blanket exemption is illogical, unwarranted, and 
would allow unnecessary pollution.  Operators should remove all high-bleed controllers at all 
sites, regardless of production or site PTE, since doing so is cost-effective and inexpensive in all 


 
 
30  https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf  


31 EDF: New Mexico Oil and Gas Data 



https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf
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cases.32  Further, operators should be inspecting controllers at all sites whenever LDAR 
inspections are performed (that is, according to the LDAR inspection schedule set out in 
proposed § 20.2.50.16, disregarding the Site-wide Exemptions).  As described below, it is well-
established that pneumatic controllers frequently malfunction and emit excessively, so broad 
programs for inspection of pneumatics are called for at all sites.   


Second, the NMED rules must follow the lead of other jurisdictions and prohibit 
installation of new gas-driven controllers, given the cost-effectiveness and feasibility of doing 
so.  Several technologies are available that can cost-effectively replace gas-driven pneumatic 
controllers, at new and existing sites, with and without electricity available.  Compressed 
“instrument air” systems have been in use for years, and recently several systems for utilizing 
solar power to compress air on well-pads with no other available electrical power have come to 
the market.33  More recently, electric controllers suitable for solar power/battery systems have 
been developed.34  As discussed in the MAP Report, solar-powered pneumatic devices are a 
technically and economically feasible alternative to continuous-bleed devices.35  These systems 
have been proven in Northern Alberta—a location far harsher for utilization of solar than New 
Mexico.36  Our analysis has shown that utilizing these technologies, instead of gas-driven 
controllers, at new and existing well-pads and compressor stations is a cost-effective mitigation 
approach for reducing VOC and methane emissions.37   


This conclusion is well supported by a number of recent regulations that prohibit 
installation of new gas-driven pneumatic controllers (unless their emissions are 
captured/controlled) at certain facilities: 


 
 
32 EPA.  Regulatory Impact Analysis Proposed New Source Performance Standards and Amendments to the 
National Emissions Standards for Hazardous Air Pollutants for the Oil and Natural Gas Industry (July 2011). 


CDPHE, Cost-Benefit Analysis For proposed revisions to Colorado Air Quality Control Commission Regulation 
Number 3 (5 CCR 1001-5) and Regulation Number 7 (5 CCR 1001-9) (Feb. 2014). 


33 See for example https://lcotechnologies.com/products-crossfire.html and https://westgentech.com/epod/.   


34 Calscan Solutions. Bear Solar Electric Control System. Available at: 
http://www.calscan.net/products_bearcontrol.html.  


35 MAP Report at 19, 23. 


36 Carbon Limits. Zero emission technologies for pneumatic controllers in the USA: Applicability and cost 
effectiveness. (2016). Available at: https://www.carbonlimits.no/project/zero-emission-technologies-pneumatic-
controllers-in-usa/.  


Colorado Air Pollution Control Division, CDPHE. Pneumatic Controller Task Force Report to the Air Quality 
Control Commission. (June 2020). (PCTF report) 


37 Colorado rulemaking. Conservation Groups’ Initial Economic Impact Analysis. (2017)  


Carbon Limits (2016). 



https://lcotechnologies.com/products-crossfire.html

https://westgentech.com/epod/

http://www.calscan.net/products_bearcontrol.html

https://www.carbonlimits.no/project/zero-emission-technologies-pneumatic-controllers-in-usa/

https://www.carbonlimits.no/project/zero-emission-technologies-pneumatic-controllers-in-usa/
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• Alberta has prohibited the installation of any new gas-driven pneumatic 
controllers that vent to the atmosphere, beginning on January 1, 2022.38 


• British Columbia prohibits the use of any venting pneumatic controller at 
any new site, beginning January 1, 2021.39 


• Very recently, Colorado’s Air Pollution Control Division proposed a rule 
prohibiting installation of any venting controllers at all new or modified 
facilities statewide after May 1, 2021.40  We anticipate that any existing 
wellpad will be considered to be “modified” if a new well is drilled or an 
existing well is re-completed.   


• Finally, we note that California prohibited installation of new continuous-
bleed controllers (whether “high-bleed” or “low-bleed”) several years ago.41  
However, considering that intermittent-bleed controllers are far more common 
than continuous bleed controllers, and the fact that zero-emitting technologies 
such as utilizing instrument air or solar-generated electricity can be used to 
replace intermittent-bleed controllers, the California approach is not adequate.   


In contrast to the approach taken by these jurisdictions, NMED proposes to allow 
operators to continue installing venting gas-driven pneumatic controllers indefinitely at sites that 
do not have access to electrical power.  Given the challenges industry has noted in bringing grid 
electrical power to sites, we anticipate that, if the proposed regulations were finalized, industry 
would continue to use natural gas-driven controllers at the vast majority of sites in New Mexico.   


Regulations are needed to ensure that operators utilize electric controllers, instrument air-
driven controllers, or else capture natural gas that is used to drive these devices.  NMED should 
adopt the approach taken by the above jurisdictions and prohibit new installation of venting 
pneumatic controllers.   


 Third, NMED should require operators to replace existing venting gas-driven 
pneumatic controllers at large facilities.  British Columbia requires operators to replace all 


 
 
38 Alberta Energy Regulator, Directive 060, § 8.6.1 


39 B.C. Rule § 52.05. 


40 Proposed 5 Colo. Code Regs. § 1001-9:D.III.C.3.d.  We note that the proposed rules would allow operators to 
install venting controllers if necessary “for a safety or process purpose.” Proposed 5 Colo. Code Regs. § 1001-
9:D.III.C.3.d(i).  Based on our experience with other provisions of Colorado regulations which include similar 
provisions, we do not expect operators to frequently attempt to utilize that provision.  For example, see McCabe et 
al. (2014), Waste Not: Common Sense Ways to Reduce Methane Pollution from the Oil and Natural Gas Industry, 


Available at: https://www.catf.us/resource/waste-not-reduce-methane-pollution/, at 26 (documenting that no 
operator even requested an exemption under a similar provision in a parallel Colorado regulation that required 
replacement of high-bleed controllers). 


41 Cal. Code Regs. tit. 17, § 95668(e)(2). 



https://www.catf.us/resource/waste-not-reduce-methane-pollution/
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venting gas-driven pneumatic controllers at large compressor stations by January 1, 2022.42  In 
2018, the Colorado Air Pollution Control Division investigated the status of pneumatic 
controllers at gathering compressor stations in the portion of the Denver-Julesberg Basin that is 
in the Front Range Ozone Non-Attainment area.  They obtained information on 50 of the 58 
stations in the area (86%).  Of these 50 stations, only two (4%) were using, and planning to 
continue using, venting gas-driven controllers.  The remaining stations were either using 
instrument air for controllers, installing equipment to use instrument air in the near future, or 
depressurized/offline.43   


 As stated above, retrofitting existing sites with solar-powered electric controllers or 
instrument air to eliminate venting controllers is a cost-effective way to reduce VOC and 
methane emissions.  We used results from a 2016 study by the consultancy Carbon Limits,44 
together with a cost estimation tool produced by the same consultants,45 to estimate the cost-
effectiveness of retrofitting Permian Basin and San Juan Basin well-pads with solar-powered 
electric controllers.  Our cost estimates include labor; costs of solar panels, batteries, and control 
panels; and account for the fact that the electrical systems used to power controllers can power 
multiple controllers, provided they are sized correctly.  This means that the cost-effectiveness of 
these systems varies with the amount of pneumatic controllers and pumps at the site, and the cost 
per ton of abated pollution generally drops as the number of controllers / pumps increases.  Since 
the number of controllers and pumps generally scales with the number of wells on a pad, we 
present abatement cost estimates for pads of various sizes.   


We used greenhouse gas reporting program data to find the average number of pumps 
and controllers per well in the two basins, and the average VOC and methane content in the gas 
vented by controllers.  We made conservative assumptions about the price of gas ($2/mcf) and 
we assumed that no electricity is available on site.   


 Table 1 shows the calculated abatement costs per ton of VOC and per ton of methane for 
retrofitting well-pads with one to six wells per pad.   


Number  
of 
Wells 
on Pad 


Permian Basin San Juan Basin 


Cost/ton 
VOC  


Cost/ton 
Methane  


Cost/ton 
VOC  


Cost/ton 
Methane  


1  $3,782  $2,579   $3,790   $948  


 
 
42 B.C. Rule § 52.05.  Large compressor stations are defined as those with total compression power of at least three 
megawatts (4,023 horsepower).   


43 PCTF Report at 10.   


44 Carbon Limits (2016).  


45 Carbon Limits.  Zero emission technologies for pneumatic controllers in the USA: Abatement Cost Tool.  (2016) 



https://www.catf.us/wp-content/uploads/2019/09/CL2016-ZeroEmitting-Pneumatics-Alts-1Aug2016.pdf
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2 $1,853 $1,263 $3,098 $774 


3 $1,572 $1,072 $3,005 $751 


4 $1,572 $1,072 $2,863 $716 


5 $1,279 $872 $2,853 $713 


6 $1,279 $872 $2,819 $705 


Source: CATF analysis using Carbon Limits Cost Estimation Tool for Zero-Emitting Controllers.  
Calculated using GHGRP data for number of controllers and pumps per well in Permian and San Juan 
Basins, together with GHGRP data for VOC and methane content of gas.  Assumes conserved gas is 
valued at $2 per mcf.  For San Juan basin, we assume maintenance costs for gas driven controllers 
corresponding to “dry gas,” despite moderate VOC content of SJB gas.  This is a conservative 
assumption, as Carbon Limits found that electric controllers are more cost-effective when replacing 
controllers driven by “even slightly” wet gas, since the wet gas causes maintenance issues for the gas-
driven controllers.   


As Table 1 shows, the abatement costs per ton of VOC and methane for retrofitting well-pads 
with solar-powered electric controllers are very reasonable, especially for pads with more than 
one well.  As the NMED rulemaking proceeds, we will provide the Department with a more 
formal and documented proposal for retrofitting well-pads with solar-powered electric 
controllers.  This is a cost-effective way to greatly reduce methane and VOC emissions from 
New Mexico oil and natural gas operations and NMED must fully evaluate this option. 


Fourth, NMED must institute a robust inspection program for pneumatic 
controllers.  Malfunctioning pneumatic devices are the largest source of emissions from 
pneumatic devices, and multiple studies have shown that they malfunction quite frequently.46  
For this reason, several jurisdictions (including Colorado and California) require operators to 
specifically inspect pneumatic controllers during LDAR inspections  to ensure that pneumatic 


 
 
46 E.g., Stovern, 2020: Understanding oil and gas pneumatic controllers in the Denver-Julesburg basin using optical 
gas imaging, Journal of the Air & Waste Management Association. 


Luck, B.; Zimmerle, D.; Vaughn, T.; Lauderdale, T.; Keen, K.; Harrison, M.; Marchese, A.; Williams, L.; Allen, D. 
Multiday Measurements of Pneumatic Controller Emissions Reveal the Frequency of Abnormal Emissions Behavior 
at Natural Gas Gathering Stations. Environ. Sci. Technol. Lett. 2019, 6, 348−352. 
 
ERG and Sage Environmental Consulting, LP, City of Fort Worth Natural Gas Air Quality Study, Final Report. 


(July 13, 2011) [“Fort Worth Study”]. See 3-99 to 3-100  (“Under normal operation a pneumatic valve controller is 
designed to release a small amount of natural gas to the atmosphere during each unloading event. Due to 
contaminants in the natural gas stream, however, these controllers eventually fail (often within six months of 
installation) and begin leaking natural gas continually”). Available at 
https://fortworthtexas.gov/uploadedFiles/Gas_Wells/AirQualityStudy_final.pdf 
 
The Prasino Group, Determining bleed rates for pneumatic devices in British Columbia; Final Report (Dec. 18, 
2013), at 19 (“Certain controllers can have abnormally high bleed rates due to operations and maintenance; 
however, these bleed rates are representative of real world conditions and therefore were included in the analysis.”). 
Available at: https://radiclebalance.com/wp-content/uploads/2020/06/ei-2014-01-final-report20140131.pdf.  



https://fortworthtexas.gov/uploadedFiles/Gas_Wells/AirQualityStudy_final.pdf

https://radiclebalance.com/wp-content/uploads/2020/06/ei-2014-01-final-report20140131.pdf
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devices are not venting between actuation events or otherwise operating improperly.47  Both of 
these programs lay out specific inspection criteria for pneumatic controllers.  The Methane 


Guiding Principles Partnership likewise recommends including pneumatic devices in LDAR 
programs, explaining that “[i]nspection and maintenance programs for pneumatic devices have 
been effective” in reducing emissions.48 


At a bare minimum, NMED must add “pneumatic controller” to the list of equipment and 
component types that must be inspected during each AVO and OGI inspection in proposed §§ 
20.2.50.16 C(2)(a) and (C)(2)(b).  However, NMED should go further and develop a proper 
inspection program specifically designed to reduce emissions from malfunctioning pneumatic 
controllers.   


Fifth, NMED should prohibit venting from pneumatic pumps.  California prohibits 
venting from new or existing pneumatic pumps.49  Existing pumps must be retrofitted, either by 
installing a vapor recovery system to collect vented gas, or by retrofitting the pump to use 
compressed air or electricity instead of gas.50  Similarly, British Columbia and Alberta prohibit 
venting from new pneumatic pumps that operate more than 750 hours per year.51  Because there 
are numerous cost-effective alternatives to venting from pneumatic pumps, NMED should 
prohibit this wasteful practice. 


4. Liquids Unloading 


About 21,700 metric tons of methane are vented to the atmosphere each year in New 
Mexico as a result of liquids unloading.52  Almost all of these emissions occur in the San Juan 
Basin.  Accordingly, reducing emissions from liquids unloading is especially important for the 
tribal communities in northwest New Mexico.  Unfortunately, NMED’s proposal is not 
nationally leading and does not go far enough in controlling this important source of emissions. 


Regulations previously adopted by BLM and Colorado should serve as a starting point 
for New Mexico’s regulations.  BLM’s Waste Prevention Rule, as promulgated in 2016, included 
important requirements that are not present in NMED’s rule.  Before an operator could manually 
purge a well for liquids unloading, the operator was required to “consider other methods for 


 
 
47 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4);  5 Colo. Code Regs. § 1001-9:D.III.F.2 – III.F.5 


48 https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-Synopsis-
Pneumatic-Devices.pdf 


49 Cal. Code Regs. tit. 17, § 95668(e)(4). 


50 Id., § 95668(e)(5). 


51 Alberta Energy Regulator, Directive 060, § 8.6.1; B.C. Rule § 52.06. 


52 EDF: New Mexico Oil and Gas Data 



https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-Synopsis-Pneumatic-Devices.pdf

https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-Synopsis-Pneumatic-Devices.pdf

https://www.edf.org/nm-oil-gas/emissions
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liquids unloading and determine that they [were] technically infeasible or unduly costly.”53  
BLM also required operators to record the cause, date, time, duration, and estimated volume of 
each venting event.54  Operators were also required to notify BLM if the cumulative duration of 
manual well purging events exceeded 24 hours during any month, or if the estimated volume of 
gas vented in liquids unloading by manual well purging from a well exceeded 75,000 standard 
cubic feet during any month.55 


Similarly, in Colorado, “any means of creating differential pressure must first be used to 
attempt to unload the liquids from the well without emitting.”56  Venting is permitted only where 
all other options for unloading have been exhausted, and even then, only if the operator remains 
onsite to ensure the emissions are limited to the maximum extent practicable.57  In adopting this 
provision, the Colorado Air Quality Control Commission explained: “EPA’s Natural Gas STAR 
program advocates the use of a plunger lift system to reduce the need for liquids unloading, and 
indicates that such systems may pay for themselves in about one year.  The Commission has 
determined that the use of technologies and practices to minimize venting, including plunger lift 
systems, are available and economically feasible, and encourages their use in Colorado.”58  The 
Methane Guiding Principles Partnership likewise recognizes that the use of automated liquid-
removal systems (like plunger lifts) can be an effective way to eliminate the need for venting 
during liquids unloading.59 


To craft a nationally leading rule that will adequately protect the health and welfare of 
New Mexicans, NMED should build upon the BLM rule and adopt additional emission control 
requirements that further reduce emissions while preserving operator flexibility.  NMED should 
adopt regulations providing that: 


• Before purging a well, an operator must attempt to unload the liquids from the 
well without emitting.  Among other things, the operator must consider using 
velocity tubing, foaming agents, wellhead compression, or a plunger lift 
system.  If the operator elects to manually vent, the operqtor must use a vapor 
recovery unit to capture gas that is vented, unless the vented gas not have 
sufficient heating value to sustain combustion.   


 
 
53 43 C.F.R. § 3179.104(c) (effective Nov. 16, 2016). 


54 Id., § 3179.104(d)(2). 


55 Id., § 3179.104(f). 


56 5 Colo. Code. Regs. § 1001-9:D.II.G.1.a. 


57 Id. 


58 5 Colo. Code Regs. § 1001-9, Part F. 


59 Methane Guiding Principles: Venting. 



https://methaneguidingprinciples.org/best-practice-guides/venting/
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Even if an operator demonstrates to NMED’s satisfaction that venting is the only viable 
option for unloading the well, the operator must take reasonably available steps to minimize 
venting.  The proposed rule appropriately requires operators to reduce wellhead pressure prior to 
blowdown, monitor liquids unloading in close proximity to the well or via remote telemetry, and 
to close all well head vents and return the well to normal production as soon as possible.  In 
addition, to protect public health, venting should not be permitted during ozone season (May 1 
through September 30). 


5. Storage Tanks 


In 2017, storage tanks in New Mexico were responsible for 22,700 metric tons of 
methane emissions.  Of this total, 10,100 metric tons were emitted by oil and condensate tanks, 
while 12,600 metric tons were emitted by produced water tanks.60 


Were it not for the Site-Wide Exemptions (which, as explained, would leave the vast 
majority of facilities in New Mexico essentially unregulated), NMED’s proposed regulation of 
storage tanks would be quite strong.  NMED has appropriately proposed to require capture or 
control of emissions from any tank with the potential to emit 2 tons per year of VOC or greater.  
This is the same threshold that now applies to tanks in Colorado.61  NMED has also 
appropriately proposed to require operators to perform LDAR at storage tanks. 


Unfortunately, however, the rule does nothing to compel, incentivize, or even encourage 
operators to capture gas for sale or use in a process, instead of flaring.  While flaring is certainly 
superior to venting, flaring still results in large amounts of CO2 pollution, with smaller amounts 
of CO, NOx, unburned hydrocarbon (methane and VOC), and (for sour gas) SO2 pollution.62 
Flaring from tanks is a particularly large source of pollution.  In the Permian Basin as a whole 
(including operators in both Texas and New Mexico), operators subject to EPA’s greenhouse gas 
reporting rules reported emitting 1,390,000 tons of CO2 from enclosed combustors or flares for 


 
 
60 EDF: New Mexico Oil and Gas Data 


61 5 Colo. Code Regs. § 1001-9:D:II.C.1.c. 


62 
https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fu
els%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20
could%20be%20injurious%20to%20health 



https://www.edf.org/nm-oil-gas/emissions

https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fuels%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20could%20be%20injurious%20to%20health

https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fuels%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20could%20be%20injurious%20to%20health

https://www.sciencedirect.com/science/article/pii/S1018363914000075#:~:text=Combustion%20of%20fossil%20fuels%20such,warming%20(EPA%2C%202008).&text=Uncontrolled%20oxides%20of%20nitrogen%20emission%20could%20be%20injurious%20to%20health





15 
 


tanks at well-pads in 2018.63  These emissions are smaller than, but of similar scale to, the 
6,020,000 tons of reported CO2 emissions in 2018 from flaring of associated gas from oil wells.64 


Similarly, operators of gathering systems in the Permian as a whole reported emitting 
712,000 tons of CO2 from enclosed combustors or flares for tanks at gathering compressor 
stations in 2018.65  This amounts to 35% of flaring from gathering compressor stations in the 
Permian that year.66     


The failure of the draft NMED rule to promote capture for sale or use over control via 
combustion is greatly compounded by the failure of the draft companion waste rules from OCD 
to treat combusted gas from tanks as waste.67  As we argue in our comments to OCD, this is not 
logical or in the spirit of the OCD rules, and it is also not in the spirit of NMED’s Draft Rule.  
The hydrocarbons in vapors from a tank are valuable products that should be conserved and used 
rather than combusted, just as the hydrocarbons in associated gas should be used rather than 
combusted.  And, the CO2 and other pollutants emitted by combustors controlling emissions 
from tanks, while smaller in volume, are harmful in the same way that pollutants from associated 
gas flaring are harmful.   


Relatively new technologies are also available to facilitate capture of gas for sales or 
process.  For example, catalytic systems are available to remove oxygen that can contaminate gas 
recovered from tanks, so that it can be injected into gathering pipelines without contaminating 
the gas in those pipelines.68   


 
 
63 EPA Subpart W, 
https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list. EF_W_ATM_STG_TAN
KS_CALC1OR2: “Large” tanks, greater than or equal to 10 bbls of throughput per day. CO2 emissions from Tanks 
with Flaring for basin 430 (Permian). EF_W_ATM_STG_TANKS_CALC3: “Small” tanks, less than 10 bbls of  
throughput per day. CO2 emissions from Tanks with Flares for basin 430 (Permian). 
EF_W_ASSOCIATED_NG_UNITS: Data for associated gas venting and flaring. Associated Gas Flaring CO2 for 
basin 430 (Permian). 


64 Id.  


65 EPA Subpart W, 
https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list. EF_W_EMISSIONS_SO
URCE_GHG: CO2 emissions from Atmospheric Storage Tanks for basin 430 (Permian) 


66 Id. 


67 Draft § 19.15.27.8, paragraph E(3) lists all sources of vented or flared gas that must be reported by operators of 
well facilities to OCD on from C-115B; venting or flaring from most of these sources is limited by Draft 19.15.27.9.  
While paragraph E(3) includes “uncontrolled storage tanks” as a source that must be reported, it does not include gas 
that is combusted from controlled tanks.  Similarly, for gathering systems, Draft 19.15.27.22, paragraph C(7) 
includes “uncontrolled storage tanks” as a source that must be reported, but omits gas that is combusted from 
controlled tanks.  


68 See, for example, https://www.ecovaporrs.com/zero2-solutions/.   



https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list

https://oaspub.epa.gov/enviro/AD_HOC_TABLE_COLUMN_SELECT_V2.retrieval_list

https://www.ecovaporrs.com/zero2-solutions/
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In addition to the changes we urge OCD to make to incentivize capture for sale over 
combustion, NMED’s proposal could easily be strengthened to address this issue and bring the 
tanks provisions in line with the Governor’s directives.  First, NMED should require that vapors 
from new tanks be captured and routed to a process or sales, rather than controlled via 
combustion.  Additionally, NMED should create a phase-in schedule to convert tanks with larger 
PTE from control via combustion to capture for sales or use.   


NMED should also strengthen other provisions in the storage tank rule in order to achieve 
the Governor’s goal of setting nationally-leading methane regulations.  For example, while 
NMED proposes to require operators to capture and control 95% of emissions from storage tanks 
with the potential to emit between 6 and 10 tons per year, operators in Wyoming are required to 
capture and control 98% of emissions from these tanks.69  Similarly, while NMED laudably 
proposes to require operators to install a control device to ensure that thief hatches automatically 
close once tank overpressure is relieved, it has not proposed to require automatic tank gauging.  
Automatic tank gauging systems can eliminate the need for operators to open the thief hatch to 
measure the liquid in the tank, thereby reducing venting, and reducing the chance of emissions 
from improperly sealed thief hatches after gauging is completed.  These systems are already 
widely deployed.  Colorado requires that new tanks have gauging systems allowing operators to 
measure the quantity of liquid in the tank without opening the thief hatch.70  Beginning on 
January 1, 2021, new tanks in Colorado must have systems allowing operators to measure the 
quantity and quality of liquid in the tank without opening the thief hatch.71  The Methane 


Guiding Principles Partnership likewise endorses the use of automatic gauging.72 


We strongly encourage NMED to make the storage tank provision stronger by (1) 
requiring operators to capture vapors from all new tanks and route them to a process or sales, 
rather than control emissions from new tanks with combustion; (2) phase in requirements for 
capture, rather than control via combustion, for existing tanks with larger PTE; (3) increasing the 
capture-and-control requirement from 95% to 98% for tanks with the potential to emit 6 tons per 
year or greater; and (4) requiring automatic tank gauging at new storage tanks.   


However, the largest problem is not that the storage tank provision is too weak; the 
problem is that the vast majority of storage tanks will not be subject to this provision unless the 
Site-wide Exemptions are eliminated.  If these exemptions remain, oil and natural gas operations 
will continue emitting large amounts of methane and VOCs that could be mitigated at reasonable 
cost, causing unnecessary climate harm and contributing to elevated levels of ozone pollution in 


 
 
69 
http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/5
-12-2016%20Oil%20and%20Gas%20Guidance.pdf 


70 5 Colo. Code Regs. § 1001-9:D.II.C.4.a.(i) and § 1001-9:D.II.A.21 (definition of “Storage tank measurement 
system.”   


71 5 Colo. Code Regs. § 1001-9:D.II.C.4.a.(ii). 


72 Methane Guiding Principles: Venting. 



http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/5-12-2016%20Oil%20and%20Gas%20Guidance.pdf

http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/5-12-2016%20Oil%20and%20Gas%20Guidance.pdf

https://methaneguidingprinciples.org/best-practice-guides/venting/
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New Mexico.  Because emissions from tanks are particularly rich in VOC relative to many other 
oil and natural gas sources, applying the Site-wide Applicability limits to tanks will have an 
especially pronounced impact on regional ozone pollution.  Moreover, tanks emissions are also 
rich in hazardous air pollutants, like cancer-causing benzene, which can cause acute harm to 
people living near oil and natural gas production sites.  There is simply no reason any storage 
tank in New Mexico should be exempt from NMED’s regulations. 


6. Compressors 


Compressor leaks were responsible for 17,500 metric tons of methane in New Mexico in 
2015.73  There are cost-effective options for reducing emissions from both centrifugal and 
reciprocating compressors that are well established and have been required in other jurisdictions 
for some time.  Unfortunately, NMED’s proposal is significantly weaker than what several other 
jurisdictions already require.  In some instances, it is less demanding than the EPA regulations 
that already apply to New Mexico operators.74 


The following changes are needed to ensure that NMED’s rule achieves emission 
reductions that are comparable to what other jurisdictions already require.  


• The Site-Wide Exemptions must be eliminated.  We are not aware of any U.S. 
jurisdiction that exempts stripper wells or smaller facilities from requirements 
pertaining to compressors. 


• NMED should not exempt well-pad compressors.  Both California and 
Canada’s federal government regulate compressors located on well-pads.75  In 
addition, Colorado regulates centrifugal compressors located at well-pads.76  It is 
not rational to exempt compressors based on where they are located.  For 
example, the control strategies for wet-seal centrifugal compressor seals are 
generally applicable at all sites, and are not less effective simply because the 
compressor is in proximity to a well or a group of wells.  Controlling these 


 
 
73 https://www.edf.org/sites/default/files/new-mexico-methane-analysis.pdf 


74 For example, NMED’s proposed regulation of reciprocating compressors is weaker than Subpart OOOO, adopted 
in 2012.  NMED proposes to require operators to do one of the following: (1) change the rod packing every 26,000 
operating hours or every 3 years, whichever is later, or (2) collect emissions from the rod packing under negative 
pressure and route via a closed vent system to a control system, a recovery system, fuel cell, or a process stream.  
This is substantively identical to Subpart OOOO.  40 C.F.R. § 60.5385.  But in contrast to Subpart OOOO, which 
applies to all reciprocal compressors installed or modified upstream of the wellhead, NMED’s proposal would 
exempt compressors located at facilities with a calculated potential to emit of less than 15 tons per year. 


75 Cal. Code Regs. tit. 17, § 95668 (c)(3), (d); see Regulations Respecting Reduction in the Release of Methane and 


Certain Volatile Organic Compounds (Upstream Oil and Gas Sector) (SOR/2018-66) [hereinafter “Canada Federal 
Regulations”], § 14. 


76  5 Colo. Code Regs. § 1001-9:D.II.B.3.b. 



https://www.edf.org/sites/default/files/new-mexico-methane-analysis.pdf

https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/methane-upstream-oil-gas-regulations-questions.html

https://www.canada.ca/en/environment-climate-change/services/canadian-environmental-protection-act-registry/methane-upstream-oil-gas-regulations-questions.html
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emissions is particularly straightforward and cost-effective, so there is no reason 
any wet-seal centrifugal compressor should be exempt from the rule. 


• With respect to existing reciprocal compressors, NMED should look to 
Canada.  Canada requires operators to measure emissions from reciprocating 
compressor rod packing vents and conduct repairs in the event the compressor is 
emitting in excess of 0.023 standard cubic meters (0.81 standard cubic feet) per 
minute per cylinder.77  California’s regulation takes a similar approach, but has an 
overly lenient threshold for repair (2 standard cubic feet per minute, per 
cylinder).78 


7. Completions and Recompletions79 


Completions and recompletions are an important source of methane emissions, that will 
increase in importance if changing commodity prices lead to another wave of build-out.  
Although this topic was discussed extensively by the Methane Advisory Panel, it is 
conspicuously missing from NMED’s proposed rule.  NMED should correct this oversight by 
requiring the use of green completions except in strictly limited circumstances. 


Although EPA requires green completions at most wells under Subpart OOOOa,80 some 
operators have been exploiting ambiguities in this regulation to avoid deploying reduced 
emission completion (“REC”) equipment.  NMED should adopt regulations that are more 
protective of public health and the environment.  Canada’s federal regulations which provide that 
“Hydrocarbon gas associated with flowback at a well at an upstream oil and gas facility must not 


be vented during flowback but must instead be captured and routed to hydrocarbon gas 
conservation equipment or hydrocarbon gas destruction equipment.”81  There is only one 
exception to this flat ban on venting: the prohibition does not apply “if all the gas associated with 
flowback at the well does not have sufficient heating value to sustain combustion.”82  Similarly, 
Colorado regulators have recently proposed to require control of at least 95% of emissions 
during the entire flowback period.83 


 
 
77 See Canada Federal Regulations, § 18(3)(b). 


78 Cal. Code Regs. tit. 17, § 95668(c)(4)(D). 


79 A more extensive discussion of this topic is found in Western Environmental Law Center, et al.’s comments on 
the Oil Conservation Division’s Natural Gas Waste Draft Rule.  We incorporate this discussion herein by reference. 


80 40 C.F.R. § 60.5375a. 


81 Canada Federal Regulations, § 11(2). 


82 Id., § 11(3). 


83 Proposed 5 CCR 1001-9, VI.D.1.a. 
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These regulations are more protective than the regulations in Subpart OOOOa, for two 
reasons.  First, unlike EPA’s regulations, the Canada and Colorado regulations do not allow 
venting during the initial flowback stage (unless the gas produced at this stage does not have 
sufficient heating value to sustain combustion).  Second, neither regulation contains the 
frequently abused “technical infeasibility” exemption that is found in EPA’s regulations. 


The “technical infeasibility” exemption is unnecessary and undermines the effectiveness 
of Subpart OOOOa.  We are skeptical that there are in fact normal flowback situations where 
REC cannot be designed to address.  Studies have shown that REC can be successfully deployed 
even on low-pressure wells.84  But to the extent there are normal flowback situations where REC 
cannot be deployed, industry should be required to specifically identify them so the exemption 
can be narrowly tailored. 


Another problem is that the “technical infeasibility” exemption has been interpreted to 
allow operators to obtain an exemption from green completion requirements even when the 


grounds for the exemption (e.g., lack of gathering lines) are known in advance.  In adopting this 
rule, EPA considered but rejected comments urging the agency to disallow technical infeasibility 
exemptions in these cases.85  As EPA’s discussion indicates, in many cases operators know in 
advance that it is not feasible to comply with green completion requirements due to lack of 
gathering lines, right of way issues, or similar factors.  In these cases, there is a technically 
feasible alternative to wasting the gas: delay drilling until these infrastructure concerns are 
addressed.  Exemptions to green completion requirements should be permitted only in true 
emergencies.  We encourage NMED to adopt a provision for completions and recompletions 
modeled after Canada’s rule and Colorado’s proposal. 


8. Other Issues 


a. Evaporation Ponds 


We applaud NMED for proposing to regulate evaporation ponds, also called produced 
water ponds and “sumps.”  These ponds can be a significant source of VOC and methane 
emissions, although their emissions are poorly studied.86  There is regulatory precedent from two 
California jurisdictions for controlling emissions from these facilities.  More than 30 years ago, 
the Ventura County Air Pollution Control District enacted regulations to control VOC emissions 


 
 
84 https://www.epa.gov/sites/production/files/2017-08/documents/reduced_emission_completions_farm_2006.pdf at 
8 (discussing Weatherford Green Completion equipment which can be used when well pressure is less than 80 psig). 


85 See 81 FR 35852. 


86 Marc L. Mansfield, et al., Emissions of Organic Compounds from Produced Water Ponds III: Mass-transfer 


Coefficients, Composition-emission Correlations, and Contributions to Regional Emissions, SCI. OF TOTAL ENVIRO. 
(Feb. 2018) (estimating that emissions from produced water ponds account for about 4% to 14% of all organic 
compound emissions by the oil and natural gas sector of the basin in Utah’s Unita Basin); Seth N. Lyman, et al., 
Emissions of Organic Compounds from Produced Water Ponds I: Characteristics and Speciation, SCI. OF TOTAL 
ENVIRO. (Nov. 2017) (noting that, as of late 2017, “[a]lmost no studies of emissions from produced water ponds 
have been conducted”). 



https://www.epa.gov/sites/production/files/2017-08/documents/reduced_emission_completions_farm_2006.pdf

https://pubmed.ncbi.nlm.nih.gov/29426211/

https://pubmed.ncbi.nlm.nih.gov/29426211/

https://digitalcommons.usu.edu/cgi/viewcontent.cgi?article=1153&context=chem_facpres,
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from evaporation ponds.  These regulations (1) prohibit so-called “first stage” sumps—i.e., 
surface ponds that receive a stream of produced water directly from an oil production well or 
field gathering system; and (2) require operators to cover 90% of the surface of the pond with a 
barrier that is impermeable to VOCs.87  The San Joaquin Valley Air Pollution Control District 
more recently enacted regulations that prohibit first stage sumps and require operators to cover 
their pond with an impermeable barrier.88 


NMED’s proposal, like the Ventura and San Joaquin rules, would ban first stage 
evaporation ponds by requiring liquids to pass through a storage tank designed to capture flash 
emissions before being transferred to the pond.  NMED’s proposal would also follow these other 
jurisdictions in requiring operators to install an impermeable barrier to prevent VOC emissions 
from venting into the atmosphere.  Each pond would be required to install a system to capture 
and control VOC emissions.  Finally, the proposed rule would require operators to inspect each 
pond on a monthly basis to ensure that emissions are being captured and controlled.  All of these 
provisions are technically feasible, cost-effective, and likely to lead to important reductions in 
methane and VOC emissions. 


NMED requests comment on the appropriate applicability threshold for this provision, 
including “whether to establish emission standards based on the pond’s potential to emit or 
throughput.”  We encourage NMED to consider what other jurisdictions have done in identifying 
appropriate applicability thresholds.  San Joaquin recognizes an exemption for evaporation ponds 
that have estimated emissions of 0.007 pounds per square foot per day or less.  Ventura exempts 
ponds from compliance if the liquid contains less than 5 milligrams of VOCs per liter. 


Following these jurisdictions, NMED should look at emissions intensity or overall 
potential to emit in crafting its provision, as opposed to a throughput-based approach.  That is 
because the cost of control depends both on the size of the pond and the content of the water.  A 
small pond with relatively VOC-rich water may present a more cost-effective emission control 
opportunity than a large pond with relatively VOC-poor water.  We believe either the San 
Joaquin or Ventura threshold would be appropriate here. 


b. Pig Launching and Receiving 


We applaud NMED for proposing to regulate pipeline pigging launching and receiving 
operations.  Pigging is an important maintenance activity that can improve environmental 
performance by increasing pipeline capacity (thereby reducing the need to flare).  Pigging also 


 
 
87 Ventura County Air Pollution Control District Rule 71.4 (adopted Oct. 4, 1988; most recently amended Jun. 8, 
1993). 


88 San Joaquin Valley Air Pollution Control District Rule 4402 (adopted Apr. 11, 1991; most recently amended Dec. 
15, 2011). 



http://www.vcapcd.org/Rulebook/Reg4/RULE%2071.4.pdf

https://www.valleyair.org/rules/currntrules/03R4402CleanRule.pdf
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reduces the amount of energy needed for compression.89  However, it is important that operators 
use best practices while pigging to minimize emissions. 


Gas is vented both when a pig is inserted into a pipeline before launch and when it is 
removed from a pipeline at a receiving station.  Gas is also vented from the storage tanks that 
receive the liquid and debris removed by the pig.  All of these emissions can be easily controlled.  
To begin, operators can reduce the volume of gas potentially subject to release by creating short 
pig barrels (i.e., by using temporary line stops to isolate the section of the pipeline where the pig 
will be launched or received).90  Operators routinely use vapor recovery systems to capture gas 
from the pig launching or receiving chamber.91  Finally, proper planning can reduce the number 
of blowdowns that are necessary, by allowing the operator to conduct multiple repairs and 
maintenance operations during a single downtime event.92 


We believe NMED has appropriately chosen to apply these standards to new and existing 
operations with the potential to emit 1 ton per year of VOC or greater (although the Site-Wide 
Exemptions must be eliminated to ensure that this provision actually applies to all of the 
operations it was designed to apply to).  We likewise agree that a 98% capture and control 
requirement for these emissions is appropriate.  Finally, we agree that the operational standards 
and best management practices NMED has proposed are achievable and likely to result in 
meaningful emission reductions.  Many of these best management practices are required under 
permit programs such as Pennsylvania’s.93 


c. Dehydrators 


NMED’s proposed emissions standards for dehydrators are a good start.  NMED has 
appropriately chosen to apply these standards to new and existing dehydrators with the potential 
to emit 2 tons per year of VOC or greater (although the Site-Wide Exemptions must be 
eliminated to ensure that this provision actually applies to all of dehydrators it was designed to 
apply to).  The proposed capture-and-control requirement of 95% is readily achievable and 
consistent with what other states (such as Colorado) already require.94  Although this is a good 
start, the rule will be quickly rendered obsolete absent a timeline for completing a transition to 


 
 
89 Methane Guiding Principles: Energy Use. 


90 https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/ ; https://www.gti.energy/wp-
content/uploads/2019/09/CH4-10-Sept18-Nathan-Wheldon-Presentation.pdf 


91 https://www.epa.gov/sites/production/files/2016-06/documents/pigging.pdf ; https://www.ourair.org/wp-
content/uploads/Draft-PT70-Reeval-7904-R11-03-02-2018.pdf section 4.7. 


92 https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/  


93 9 Pennsylvania BAQ-GPA/GP-5, § K(1). 


94 5 Colo. Code Regs. 1001-9:D.II. 



https://methaneguidingprinciples.org/best-practice-guides/energy-use/

https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/

https://www.gti.energy/wp-content/uploads/2019/09/CH4-10-Sept18-Nathan-Wheldon-Presentation.pdf

https://www.gti.energy/wp-content/uploads/2019/09/CH4-10-Sept18-Nathan-Wheldon-Presentation.pdf

https://www.epa.gov/sites/production/files/2016-06/documents/pigging.pdf

https://www.ourair.org/wp-content/uploads/Draft-PT70-Reeval-7904-R11-03-02-2018.pdf

https://www.ourair.org/wp-content/uploads/Draft-PT70-Reeval-7904-R11-03-02-2018.pdf

https://methaneguidingprinciples.org/best-practice-guides/operational-repairs/
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zero-emission dehydrators (a common technology discussed in the MAP Report).95  NMED 
should go further and provide that all new dehydrators must be zero emission, and that existing 
dehydrators should be retrofitted to be zero emission within three years of the rule’s effective 
date.  This will give industry time to acquire and deploy solar-powered zero-emission 
dehydrators. 


d. Hydrocarbon Liquid Transfers 


NMED has proposed strong, sensible regulations for hydrocarbon liquid transfers.  The 
issue of venting associated with truck loading was discussed in the MAP Report.96  Several 
jurisdictions regulate these emissions.  For example, Colorado now requires operators to use a 
vapor collection and return systems to collect emissions from hydrocarbon liquid transfers.97  In 
Utah, operators must control emissions during truck loading operations at using a vapor capture 
line, which must be connected to a control device or process and must achieve a VOC 
destruction efficiency of 95% or better.98  Pennsylvania likewise requires load-out operations to 
achieve a VOC destruction efficiency of 95% or greater.99  Building on these precedents, NMED 
has appropriately proposed to require operators to use vapor balance or control technology, or to 
control VOC emissions by 98% using a flare, when transferring liquids between transfer vessels 
and storage tanks. 


e. Engines and Turbines 


NMED has appropriately proposed to regulate exhaust emissions from natural gas-fired 
spark ignition engines, compression ignition engines, and natural gas-fired combustion turbines.  
Because engines and turbines are not fully efficient in oxidizing fuel, exhaust from these units 
contains unburned hydrocarbons (including methane and VOCs), as well as other pollutants such 
as CO and NOx.  As explained in the MAP Report, good combustion practices and the use of 
catalytic controls can reduce emissions of all of these pollutions by ensuring that the desired 
combustion reaction occurs as efficiently as possible for a given air/fuel mix.100  The Methane 


Guiding Principles Partnership has identified a variety of other control options for reducing 
emissions from engines, including the use of automated air-to-fuel ratio control systems that 


 
 
95 MAP Report at 76. 


96 Id. at 237–38. 


97 5 Colo. Code. Regs. § 1001-9:D.II.C.5. 


98 Utah Admin. Code r. R307-504-4. 


99 9 Pennsylvania BAQ-GPA/GP-5, § F(1)(a). 


100 MAP Report at 97.  For a given fuel mix, emissions of CO, NOx, and methane/VOCs are directly correlated, and 
increase or decrease depending on how efficient the combustion process is.  Changing the fuel mix impacts emission 
rates of different pollutants differently.  Increasing the ratio of air to fuel results in more CO and NOx while 
reducing methane and VOCs.  Decreasing this ratio reduces CO/NOx while increasing methane/VOCs.  To control 
for fuel mix effects, emission limits are expressed in terms of ppmvd at a particular air-to-fuel ratio (usually 3% O2). 
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optimize engine performance, and regular replacement of compressor-cylinder to minimize 
leakage through o-rings, covers, and pressure packing.101 


NMED’s proposed emission standards for new and existing stationary combustion 
turbines are readily achievable and consistent with the standards applied in Pennsylvania.102  
NMED’s proposed emission standards for new natural gas-fired spark-ignition engines are 
likewise readily achievable and consistent with what Pennsylvania requires.103 


For existing engines, NMED’s identifies a standard of performance that existing engines 
should eventually achieve.  These standards (which vary depending on horsepower and engine 
type) are equivalent to the standards Pennsylvania applies to engines constructed between 
February 2013 and August 2018.104  Rather than requiring operators to immediately bring all of 
their engines into compliance with these standards, NMED proposes to allow operators to do so 
in stages.  Thus, 30% of an operator’s engines would be required to comply with the standards 
by 2024, 65% would be required to comply by 2026, and 100% would be required to comply by 
2028.  Because NMED did not publish a preamble to this proposal, it is not clear that it makes 
sense to phase these standards in over an eight-year period.  We would ask that NMED share its 
reasoning and analysis when the Draft Rule is put out for formal comment, so that we can better 
evaluate it.  In addition, NMED should delete the proposed exemption for engines that were 
placed into service between March 25, 2004 and January 1, 2009.  This exemption would 
undermine the proposal to gradually improve the performance of existing engines, because it 
would give operators an incentive to leave these engines in place indefinitely while retrofitting or 
replacing newer, cleaner engines.  If these engines cannot be retrofitted to meet the proposed 
standard, NMED should require operators to take them out of service by 2028. 


f. Heaters 


We appreciate that NMED has proposed to regulate exhaust emissions from natural-gas 
fired heater units.  While individual units may not be major sources of air pollution, the large 
number of units in the field means cumulative emissions may be significant.105  Accordingly, it is 
important to control emission from this source to the extent practicable.  NMED should 
strengthen its regulation of exhaust emissions.  It should also look at options for reducing flash 
emissions from the heater treaters—something the current regulation is completely silent on. 


 
 
101 Methane Guiding Principles: Energy Use. 


102 9 Pennsylvania BAQ-GPA/GP-5, § M(1)(b). 


103 Id., § C(1)(c). 


104 Id., § C(1)(b)(i). 


105 https://www.colorado.gov/pacific/sites/default/files/AP_PO_Heater-Treaters_1.pdf (although emissions 
associated with individual heater treaters may fall below regulatory thresholds, “cumulative heater-treater NOx 
emissions . . . are projected to be the largest single area source category in Colorado by 2018”). 



https://methaneguidingprinciples.org/best-practice-guides/energy-use/

https://www.colorado.gov/pacific/sites/default/files/AP_PO_Heater-Treaters_1.pdf
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Because heaters are not fully efficient in oxidizing fuel, exhaust from these units contains 
unburned hydrocarbons (including methane and VOCs) as well as CO and NOx.  Good 
combustion practices can reduce emissions of all of these pollutants by ensuring that the desired 
combustion reaction occurs as efficiently as possible for a given air/fuel mix.  The use of low-
NOx burners and catalytic controls can reduce emissions still further, although these controls 
may not be feasible for smaller units.106 


NMED has proposed NOx and CO emission limits for new and existing heaters.  Existing 
heaters are required to comply with a 30 ppmvd @ 3% O2 limit for NOx and a 300 ppmvd @ 3% 
O2 limit for CO.  New heaters are subject to the same NOx limit but are required to comply with 
a 130 ppmvd @ 3% O2 limit for CO.  These limits were apparently derived from Pennsylvania’s 
regulations,107 and are fully achievable and appropriate.  However, it also appears that at least 
some jurisdictions have imposed more stringent emission limits for heaters of comparable size.  
For example, the San Joaquin Valley Air Pollution Control District found in 2005 that a 16.8 
MMBtu/hr heater treater using best available control technology could achieve a CO emission 
rate of 111 ppmvd @ 3% O2 and a NOx limit of 15 ppmvd @ 3% O2.108  As explained, a unit 
achieving these lower CO and NOx emission limits would also emit less methane and VOCs.  
NMED should look carefully at what San Joaquin and other regulators have done to determine if 
the proposed emission standards for CO and NOx can be strengthened. 


NMED has also proposed requirements for proper maintenance, inspection, and testing of 
heaters.  Although these requirements are generally appropriate, they should be strengthened by 
requiring annual, rather than biennial, inspection and maintenance. 


In addition to regulating exhaust emissions, NMED should consider options for 
regulating flash emissions.  Heaters are used to increase the temperature of hydrocarbons in 
order to break oil-water emulsions and prevent formation of ice or natural gas hydrates, ensuring 
that the oil or gas will meet pipeline specifications.  This temperature increase can cause methane 
and VOCs to flash.  Regulators commonly require operators to control these emissions by 
routing flashed gas to a pipeline or, in upset conditions, to a flare.109  NMED should consider 
imposing a similar requirement here. 


g. Compressor Starter Motors 


 
 
106 Id. 


107 9 Pennsylvania BAQ-GPA/GP-5, § L(1)(b). 


108 Best Available Control Technology (BACT) Guideline 1.8.4m (Sept. 12, 2005). 


109 Mont. Dept. of Envtl. Quality, Air Quality Permit #3411-00 (“Westport shall control Volatile Organic Compound 
(VOC) emissions from the heater treater by routing the emissions (separated gas) to a pipeline. During emergencies 
or facility upsets, the emissions shall be routed to a flare.”); see also Wyo. Dept. of Envtl. Quality, Permit 


Application Analysis AP-16768 (Aug. 18, 2015) (“All produced gas from the battery, including gas evolved in the 
heater treaters, shall be routed to the smokeless flare to reduce the mass content of VOCs and HAPs in the produced 
gas vented to the device by at least ninety-eight percent (98%) by weight.”). 



http://www.valleyair.org/busind/pto/bact/b_a_c_t/bact_guideline_details.asp?category_level1=1&category_level2=8&category_level3=4&last_update=10/26/2009

https://deq.mt.gov/Portals/112/Air/AirQuality/Documents/ARMPermits/3411-00.pdf

http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Applications%20on%20Notice/16768%20-%20Marathon%20Oil%20Company,%20Gooseberry%20B%20Tank%20Battery%20Permit%20Analysis%20-%20Park%20County%20(PDF).pdf

http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Applications%20on%20Notice/16768%20-%20Marathon%20Oil%20Company,%20Gooseberry%20B%20Tank%20Battery%20Permit%20Analysis%20-%20Park%20County%20(PDF).pdf
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NMED should regulate compressor starter motors used to start combustion engines.  
These devices work by releasing pressurized natural gas from a tank which expands through the 
starter turbine, causing the engine to start.  The gas is then vented to the atmosphere. 


Operators have reported that “[r]eplacing gas starters with air or nitrogen can result in 
quick payback” while reducing methane and VOC emissions.110  The Methane Guiding 


Principles Partnership likewise recommends replacing natural gas-driven starters with electrical 
starters or pneumatic starters that use air or nitrogen.111  Emissions from these devices can also 
be controlled by a vapor recovery unit or a flare.112  NMED should prohibit the installation of 
new starters that vent to the atmosphere and require operators to replace existing natural gas-
driven starters with a zero-emission alternative within three years of the effective date of this 
rule. 


h. Casinghead Gas 


NMED should prohibit venting of casinghead gas from oil wells.  The industry’s 
Methane Guiding Principles Partnership recommends that operators reduce these emissions by 
using a vapor recovery system or flaring.113  If the gas is not sufficiently pressurized to permit 
recovery, it can be routed to a compressor.114  Capturing casinghead gas may even increase the 
productivity of a well by reducing backpressure on the wellbore.115  A case study from Lea 
County found that an operator was able to increase both oil and gas production, increasing 
productivity by $7,500 a month, by compressing casinghead gas and routing to process.116  
NMED should draft a provision that generally requires operators to recover casinghead gas and 
put it to beneficial use. 


i. Control Devices 


NMED appropriately proposes to enact a suite of best management practices for emission 
control devices including open flares, vapor recover units (“VRUs”), and the like.  The 
requirements to inspect control equipment, provide for a backup control device to operate during 
VRU downtime, and to retrofit existing flares with auto-igniters will be particularly impactful.  
We join our colleagues at EDF in calling on NMED to strengthen these regulations by requiring 


 
 
110 https://www.epa.gov/sites/production/files/2016-06/documents/replacegas.pdf  


111 Methane Guiding Principles: Energy Use. 


112 Methane Guiding Principles: Venting.  


113 Id. 


114 https://www.epa.gov/sites/production/files/2017-07/documents/blackman_pennstate_2009.pdf at 5. 


115 https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf at 32. 


116 https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf at 36. 



https://www.epa.gov/sites/production/files/2016-06/documents/replacegas.pdf

https://methaneguidingprinciples.org/best-practice-guides/energy-use/

https://methaneguidingprinciples.org/best-practice-guides/venting/

https://www.epa.gov/sites/production/files/2017-07/documents/blackman_pennstate_2009.pdf

https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf

https://www.epa.gov/sites/production/files/2016-04/documents/finch.pdf
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operators to achieve a 98% destruction removal efficiency of all flares and combusters used to 
control emissions. 


Unfortunately, these common-sense requirements are undermined, like everything else in 
the proposal, by the Site-wide Exemptions.  The idea of tens of thousands of wells venting 
methane into the air through unlit flares—with no regulatory obligation to fix the problem—
underscores the dire need to excise the Site-wide Exemptions from the rule. 


CONCLUSION 


We appreciate the opportunity to comment on the Draft Rule, and look forward to 
continuing to work with you to improve it.  Please do not hesitate to reach out with questions 
about any of our comments or any other issue that may arise during this rulemaking. 


Respectfully submitted, 


David R. Baake 
Baake Law, LLC 
2131 Main Street 
Las Cruces, NM 88001 
(575) 343-2782 
david@baakelaw.com 
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Table A.  Applicability of LDAR Programs Regulating the Oil and Natural Gas Production Sector. 


Jurisdiction Applicability of LDAR 
Provision 


Exemption for Stripper 
Wells? 


Exemption for Facilities with 
Potential to Emit Less than 
15 TPY of VOCs? 


EPA Subpart OOOOa (as 
adopted June 3, 2016)i 


LDAR required at any new or 
modified well site where 
storage tanks or other 
equipment with the potential to 
emit fugitive emissions are 
located.  40 C.F.R. § 60.5365a 


(2016) 


No.  EPA specifically rejected 
the suggestion that it adopt 
such an exemption: “One 
option examined includes an 
exemption from low 
production well site fugitive 
requirements, but was rejected 
because we believe that low 
production well sites have 
similar equipment and 
components as sites that are 
not categorized as low 
production.  Without data 
supporting a difference in 
emissions between low 
production well sites and not 
low production well sites, the 
EPA believes exempting low 
production well sites would 
reduce the effectiveness of the 
rule, especially considering the 
high proportion of small firms 
in the industry.”  81 FR 35892. 


No 


California LDAR requirements apply to 
all oil and gas wells, regardless 


No No 
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of potential to emit.  Cal. Code 
Regs. tit. 17, § 95669.   


Canada (Federal) LDAR requirements applies to 
all equipment located at an oil 
and natural gas well, except 
“an equipment component 
used on a wellhead at a site at 
which there is no other 
wellhead or equipment except 
for gathering pipelines or a 
meter connected to the 
wellhead.”  SOR/2018-66, 
§ 28(1). 


No No 


Colorado LDAR requirements apply to 
any “well production facility,” 
defined as “all equipment at a 
single stationary source 
directly associated with one or 
more oil wells or natural gas 
wells upstream of the natural 
gas processing plant.”  5 Colo. 
Code Regs. § 1001-
9:D.II.A.25. 


No No 


Ohio New or modified oil and 
natural gas production 
operations must develop 
LDAR program to be eligible 


No No 
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for General Permit 12.1 or 
12.2. 


Pennsylvania New or modified 
unconventional wells, 
wellheads, and associated 
equipment must develop 
LDAR program to be eligible 
for general operating permit.  9 
Pennsylvania BAQ-GPA/GP-
5, § G. 


No No 


Utah “[A]ll oil and natural gas 
exploration, production, and 
transmission operations; well 
production facilities; natural 
gas compressor stations; and 
natural gas processing plants in 
Utah” must comply with 
applicable regulations, 
including the requirement to 
conduct semi-annual LDAR.  
Utah Admin. Code r. R307-
501-3, 509-4. 


No No 


Wyoming All new or modified facilities 
where fugitive emissions are 
greater than or equal to 4 TPY 
of VOCs must submit a 
Fugitive Emissions Monitoring 
Protocol.  See Oil and Gas 


No No (threshold is 4 TPY of 
VOCs) 
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Production Facilities, Chapter 
6, Section 2 Permitting 
Guidance. 


 


 
 
i On August 13 2020, EPA finalized revisions to OOOOa that, among other things, exempt wells that produce less than 15 barrels a 
day from LDAR requirements.  Governor Michelle Lujan Grisham condemned this action, explaining that it was “utterly 
disheartening and sadly unsurprising to hear once again that critical environmental regulations are being rolled back by the Trump 
administration[.]”  NMED Cabinet Secretary James Kenney likewise condemned the revisions, explaining: “These rollbacks make it 
even more essential that our regulations secure greater emission reductions from the oil and gas sector.”  https://www.env.nm.gov/wp-
content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf 



https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf

https://www.env.nm.gov/wp-content/uploads/2020/08/2020-08-13-Admin-condemns-fed-methane-rollbacks.pdf



		Fw_ [EXT] Sierra Club, Clean Air Task Force, et al. Comments.pdf

		Sierra Club Clean Air Task Force et al. Comments on NMED Draft.pdf

		1. Unless NMED Eliminates the Exemptions for Stripper Wells and Smaller Facilities, this will be the Most Ineffective Methane Rule Ever Promulgated

		2. LDAR

		3. Pneumatic Devices

		4. Liquids Unloading

		5. Storage Tanks

		6. Compressors

		7. Completions and Recompletions

		8. Other Issues

		e. Engines and Turbines

		NMED has appropriately proposed to regulate exhaust emissions from natural gas-fired spark ignition engines, compression ignition engines, and natural gas-fired combustion turbines.  Because engines and turbines are not fully efficient in oxidizing fu...

		NMED’s proposed emission standards for new and existing stationary combustion turbines are readily achievable and consistent with the standards applied in Pennsylvania.   NMED’s proposed emission standards for new natural gas-fired spark-ignition engi...

		For existing engines, NMED’s identifies a standard of performance that existing engines should eventually achieve.  These standards (which vary depending on horsepower and engine type) are equivalent to the standards Pennsylvania applies to engines co...

		f. Heaters

		g. Compressor Starter Motors

		NMED should regulate compressor starter motors used to start combustion engines.  These devices work by releasing pressurized natural gas from a tank which expands through the starter turbine, causing the engine to start.  The gas is then vented to th...

		Operators have reported that “[r]eplacing gas starters with air or nitrogen can result in quick payback” while reducing methane and VOC emissions.   The Methane Guiding Principles Partnership likewise recommends replacing natural gas-driven starters w...

		h. Casinghead Gas

		i. Control Devices
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From: Kuehn, Elizabeth, NMENV
Sent: Wednesday, November 11, 2020 10:42 AM
To: Keller, Anne, NMENV; Baca, Michael, NMENV; Singleton,Kerwin, NMENV
Subject: FW: [EXT] Outdoor Recreation Business Letter Urges Improvements to Methane Rule Making Process


Follow Up Flag: Follow up
Due By: Thursday, November 12, 2020 1:00 PM
Flag Status: Flagged


Hi Anne, 
See below, and please post these comments.  Please send an email and cc me when they’re posted. 


Thanks, 
Liz 


Liz Bisbey‐Kuehn 
Bureau Chief 
New Mexico Environment Department 
Air Quality Bureau 
525 Camino de los Marquez, Suite 1 
Santa Fe, NM 87505‐1816 
Office: (505) 476‐4305 Cell: (505) 670‐9279 
Elizabeth.Kuehn@state.nm.us 
https://www.env.nm.gov/ 
“Innovation, Science, Collaboration, Compliance” 


From: Kenney, James, NMENV <James.Kenney@state.nm.us>  
Sent: Wednesday, November 11, 2020 10:28 AM 
To: Jason Keith PLS <jason@publiclandsolutions.org> 
Cc: Propst, Sarah, EMNRD <Sarah.Propst@state.nm.us>; Sandoval, Adrienne, EMNRD 
<Adrienne.Sandoval@state.nm.us>; Ely, Sandra, NMENV <Sandra.Ely@state.nm.us>; WasteRule, EMNRD, EMNRD 
<EMNRD.WasteRule@state.nm.us>; Kuehn, Elizabeth, NMENV <Elizabeth.Kuehn@state.nm.us>; Katz, Lara, NMENV 
<Lara.Katz@state.nm.us> 
Subject: Re: [EXT] Outdoor Recreation Business Letter Urges Improvements to Methane Rule Making Process 


We can check. Our air program will get back to you. Thank you for inquiring.  


Thank you, 
James C. Kenney 
Cabinet Secretary 
New Mexico Environment Department 
Desk (505) 827‐2855 | Cell (505) 470‐6161 


@NMEnvDep | #IamNMED 
www.env.nm.gov 


Sent from my iPhone 
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On Nov 11, 2020, at 10:25 AM, Jason Keith PLS <jason@publiclandsolutions.org> wrote: 


 Secretary Kenney — my colleague submitted comments to the Ozone Precursor Rule for Oil and Natural 
Gas Sector (confirmation below), but I do not see it posted on the NMED comments website, Is it 
possible to confirm that these comments are part of the administrative record? That letter can be found 
again here. 
 
Thank you! 
 
Jason Keith 
 
Jason Keith  /  Public Land Solutions 
Managing Director 
P: 303.819.2969  
W: PublicLandSolutions.org 


 


Begin forwarded message: 
 
From: Jeff Thrope <jeff@publiclandsolutions.org> 
Subject: Fwd: [EXT] Outdoor Recreation Business Letter 
Urges Improvements to Methane Rule Making Process 
Date: September 16, 2020 at 2:14:20 PM PDT 
To: Jason <jason@publiclandsolutions.org> 
 
Begin forwarded message: 


From: "Kenney, James, NMENV" 
<James.Kenney@state.nm.us> 
Date: September 16, 2020 at 3:07:26 PM MDT 
To: Jeff Thrope <jeff@publiclandsolutions.org> 
Cc: "Sandoval, Adrienne, EMNRD" 
<Adrienne.Sandoval@state.nm.us>, "Ely, Sandra, NMENV" 
<Sandra.Ely@state.nm.us>, "WasteRule, EMNRD, EMNRD" 
<EMNRD.WasteRule@state.nm.us>, "Propst, Sarah, EMNRD" 
<Sarah.Propst@state.nm.us> 
Subject: RE:  [EXT] Outdoor Recreation Business Letter 
Urges Improvements to Methane Rule Making Process 


Thank you for your comments. 
 
Thank you - 
Secretary Kenney 
Mobile: (505) 470-6161 
 
-----Original Message----- 
From: Jeff Thrope <jeff@publiclandsolutions.org>  
Sent: Wednesday, September 16, 2020 1:49 PM 
To: Kenney, James, NMENV 
<James.Kenney@state.nm.us>; sarah.cottrell@state.nm.us 
Cc: Sandoval, Adrienne, EMNRD 
<Adrienne.Sandoval@state.nm.us>; Ely, Sandra, NMENV 
<Sandra.Ely@state.nm.us>; nm.ojai@state.nm.us; WasteRule, 
EMNRD, EMNRD <EMNRD.WasteRule@state.nm.us> 
Subject: [EXT] Outdoor Recreation Business Letter Urges 
Improvements to Methane Rule Making Process 
 
To the Honorable James C. Kenney and Sarah Cottrell Probst, 
 
Please find the attached letter from the outdoor business 
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community expressing support for the methane rule making 
process and urging improvements specifically regarding 
methane waste and ozone air pollution problems.  
 
Thank you, 
 
 
Jeff Thrope  
Public Land Solutions  
847-721-2408 
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From: Methanestrategy, NM, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: Public Comment on Draft Rules
Date: Thursday, September 17, 2020 9:50:07 AM
Attachments: Final health methane letter September 2020.pdf


From: Stephany Kiana Lee Strahle <strahles@unm.edu>
Sent: Wednesday, September 16, 2020 4:37 PM
To: Methanestrategy, NM, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] Public Comment on Draft Rules
 
Hello,


My name is Stephany Strahle, and I am the President of the Population Health Undergraduate
Network at the University of New Mexico. To start, I would like to express my gratitude on
behalf of our organization for your continued efforts to reduce volatile organic compound and
methane emissions in our beautiful state. However, we as a student organization are
especially committed to eliminating preventable health disparities in our state and have
therefore signed onto the attached letter voicing concerns regarding your newly adopted oil
and gas rules. We believe our state’s populations not only deserve our best efforts to improve
public health, but also our efforts in increasing the transparency in these meaningful decisions
and the data that informs them. Thank you again for your commitment to the environmental
public health of our state. We appreciate you taking the time to address our concerns.


Best,


Stephany Strahle
College of Population Health
Population Health Undergraduate Network, President
strahles@unm.edu | (505)-480-9424



mailto:NM.Methanestrategy@state.nm.us

mailto:Robert.Spillers@state.nm.us






 
 
NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 



 
  
September 15, 2020 



 



 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



  



Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 



compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 



(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 



health, especially those in disproportionately impacted populations and underserved communities, and to 



address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 



medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 



the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 



and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 



(NMED) rules from an air quality and public health perspective.  



New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 



state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 



is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-



changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 



emissions also significantly impacts human health.  



According to a study published in Environmental Health Perspectives, scientists at the University of York’s 



Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 



million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 



percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-



19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 



more attention to the impacts of elevated air pollution on public health. 





mailto:nm.oai@state.nm.us


mailto:EMNRD.WasteRule@state.nm.us








 
 
NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 



 
  
The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 



exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 



health of populations living near these wells. If we are really going to address the public health issues associated 



with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 



devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 



well sites.  



NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 



improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 



state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 



protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 



routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 



moving forward on these rules. We encourage the Division to require independent third-party verification of 



venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 



meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 



power to take stringent actions against those companies not meeting the capture requirements.    



Thank you once again for your Departments’ commitment to this important environmental public health work. 



We look forward to seeing a new draft of regulations that take our concerns into account.   



 



Sincerely, 



 



New Mexico Environmental Public Health Network 



Lutheran Advocacy 



NM Voices for Children 



Moms Clean Air Force, New Mexico Chapter 



Health Action New Mexico 



American Lung Association 



University of New Mexico Population Health Undergraduate Network 












 
 
NM Environmental Public Health Network  
New Mexico Voices for Children  
New Mexico Public Health Association  
Lutheran Advocacy  
Moms Clean Air Force 
Health Action New Mexico  
American Lung Association 
University of NM Population Health Undergraduate Network 


 
  
September 15, 2020 


 


 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 


 


Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 


  


Thank you for your Departments’ commitment to adopting new oil and gas rules to reduce volatile organic 


compound and methane emissions here in New Mexico. The NM Environmental Public Health Network 


(NMEPHN), and it below mentioned partners, believes that regulations are critical to protect New Mexicans’ 


health, especially those in disproportionately impacted populations and underserved communities, and to 


address the ever-pressing climate crisis faced by our state and nation. Our organization, compromised of 


medical, environmental, and public health professionals throughout the state, is committed to bringing a voice to 


the public policy space to advocate for environmental policies that impact public health. To that end, NMEPHN 


and our partners have serious concerns with the recently proposed draft New Mexico Environment Department 


(NMED) rules from an air quality and public health perspective.  


New Mexico’s methane emissions have been a priority issue for our Network since our inception in 2018. The 


state’s more than 1 million tons per year of methane emissions, the most potent of all greenhouse gas emissions, 


is detrimental to our climate. Not only do these emissions cause environmental health impacts on our ever-


changing climate, ranging from increased drought to more wildfires, but the resulting ozone from oil and gas 


emissions also significantly impacts human health.  


According to a study published in Environmental Health Perspectives, scientists at the University of York’s 


Stockholm Environment Institute (SEI) estimate that long-term exposure to ozone is responsible for about 1 


million premature respiratory-related deaths each year. Five of New Mexico’s counties, which are home to 97 


percent of the state’s gas and oil wells, are at risk of violating federal ozone standards. The spread of COVID-


19, especially in underserved populations in rural New Mexico, including the Navajo Nation, has brought even 


more attention to the impacts of elevated air pollution on public health. 



mailto:nm.oai@state.nm.us

mailto:EMNRD.WasteRule@state.nm.us
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New Mexico Public Health Association  
Lutheran Advocacy  
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The draft rules include loopholes related to stripper wells and a proposed 15-ton pollution threshold that would 


exempt the majority of wells in New Mexico from the rules, thereby eliminating the potential for improving the 


health of populations living near these wells. If we are really going to address the public health issues associated 


with these emissions, we cannot have these exemptions. We also encourage the NMED to include pneumatic 


devices in the requirements for leak detection and repair, and to require monthly inspections for high-producing 


well sites.  


NMEPHN also believes that the proposed rules on methane waste from the Oil Conservation Division could be 


improved. The 98 percent capture requirement is appropriate, however rather than statewide, we encourage the 


state to set this 98 percent capture requirement at a more local (such as county by county) level in order to better 


protect local communities from pollution hotspots and to ensure that capture requirements are also applied to 


routine operations such as maintenance and blowdowns. Transparency and veracity of information will be critical 


moving forward on these rules. We encourage the Division to require independent third-party verification of 


venting and flaring data and to adopt an annual reporting requirement to ensure that the public can access 


meaningful data on the impacts of these regulations. Finally, the rules must also ensure that the Division has the 


power to take stringent actions against those companies not meeting the capture requirements.    


Thank you once again for your Departments’ commitment to this important environmental public health work. 


We look forward to seeing a new draft of regulations that take our concerns into account.   


 


Sincerely, 


 


New Mexico Environmental Public Health Network 


Lutheran Advocacy 


NM Voices for Children 


Moms Clean Air Force, New Mexico Chapter 


Health Action New Mexico 


American Lung Association 


University of New Mexico Population Health Undergraduate Network 








 


 


 


 


 


Re: Methane Rulemakings  


Date: Sept. 16, 2020  


 


Dear Secretary Kenney,  


 


As director of Western Leaders Network, I applaud the leadership of Gov. Lujan Grisham and her 


administration for committing to developing nation-leading rules to reduce methane and air pollution from the 


oil and gas industry. But if this commendable and necessary goal is to be achieved, the New Mexico 


Environment Department must make some critical amendments to its draft rule to ensure that these regulations 


are meaningful and will protect all New Mexicans.  


 


I write to urge NMED to remove exemptions for New Mexico’s wells that would allow unabated emissions 


from low-producing wells and wells below a 15-tons-per-year pollution threshold for health-threatening 


volatile organic compounds. According to the Environmental Defense Fund, the loopholes that currently exist 


in the draft rule would allow as many as 95% of New Mexico’s wells to pollute unchecked. This would 


disproportionately affect children as well as indigenous and low-income communities, which are much more 


likely to live in close proximity to oil and gas activity.  


 


Western Leaders Network is a nonpartisan nonprofit organization of local and tribal elected leaders across the 


Interior West, including more than 50 in New Mexico who in June wrote to the Governor in support of her 


pledge to enact nationally leading methane and air pollution rules this year. Our New Mexico leaders 


intimately understand that the state has a serious problem with air pollution and waste from oil and gas 


sources.  


 


Methane is a powerful greenhouse gas that accounts for 25 percent of global warming we’re experiencing 


today. This unhampered, climate-changing pollution has resulted in worsening air quality, making it that much 


harder to address the dangerous levels of ozone pollution in counties with oil and gas activity. With hotter 


temperatures, New Mexico will see more drought and severe wildfire seasons. And methane waste costs New 


Mexico taxpayers more than $40 million in foregone tax and royalty revenue annually, which is something we 


can’t afford, especially as we deal with the health and economic repercussions of the COVID-19 pandemic.  


 


For all these reasons, NMED must have strong oversight of ozone-forming pollutants from oil and gas 


operations and ensure major reductions of methane pollution as a co-benefit to those rules from both an air 


quality and climate change perspective.  


  


As the Trump administration removes critical federal regulations and safeguards to reduce methane waste and 


pollution, New Mexico has a unique opportunity to lead the nation with comprehensive statewide rules to 


address climate change and protect its communities’ health and environment. I urge NMED to honor this 


opportunity and correct the defects in its draft rule, so New Mexicans can breathe clean air, collect needed 


taxpayer revenue, and recover their local economies in the wake of this pandemic.  


 


Sincerely,  


 


 
Gwen Lachelt, Executive Director 


Western Leaders Network 



https://static1.squarespace.com/static/589e56be46c3c44d745ac992/t/5efb974c793351184888a2d9/1593546573561/WLN+Letter+to+NM+Gov.+%26+State+Agencies.pdf
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Comments of 350 Santa Fe on the State of New Mexico draft natural gas waste and ozone precursor 


rules 


Methane, the predominant component of natural gas, is eighty times more potent at trapping the sun’s 


energy than carbon dioxide over a twenty‐year period.  It comprises 31 percent of the New Mexico’s 


GHG emissions—more than three times the national average of emissions by U.S. states—because of 


our state’s substantial oil and gas production. Volatile organic compounds (VOCs), such as benzene and 


toluene, are emitted along with methane when natural gas escapes or is vented during oil and gas 


production.  Although present in relatively small concentrations in natural gas, these chemicals 


contribute strongly to ground‐level ozone pollution—a major health hazard.   


The State is to be commended for undertaking rulemaking to reduce waste of natural gas and emission 


of ozone precursors associated with oil and natural gas production.  Updating state regulation of the oil 


and gas industry to address threats to the climate and air quality is overdue and is especially timely 


given efforts by the Trump Administration to roll back air quality protections at the federal level.  We 


strongly support the Governor’s commitment to 100% renewable energy by 2045, but while oil and gas 


production continue in New Mexico, the state will benefit from the estimated $40 million in revenue 


that would be derived from capturing most of the natural gas currently lost in production in the state. 


The draft rules released by the Department of the Environment and the Energy, Minerals and Natural 


Resources Department are a strong start, and we strongly support the goal to capture 98 percent of 


natural gas lost during oil and gas production by 2026.  To ensure that this goal is achieved, however, 


regulatory exemptions and exclusions need to be narrowed; gas capture and pollution reduction 


requirements need to be applied geographically, not just on a per‐operator basis; and the state’s 


commitment to enforcement of the new rules should be clarified and strengthened.   


We understand that reducing these pollutants under New Mexico law requires a coordinated approach 


between the Environment Department, which regulates air quality, and the Energy, Minerals and 


Natural Resources Department, which has jurisdiction over the development and conservation of 


natural resources.  We appreciate the considerable effort that has gone into developing these rules, 


within each department, between the two departments, and in soliciting and considering the views of 


stakeholders, both through the Methane Advisory Panel and through briefings of and listening sessions 


for community members.  To support that effort, and in the spirit of constructive engagement, below 


we address comments on each rule separately.   


Department of Energy, Minerals and Natural Resources draft rule on natural gas waste 


The Department is to be commended for moving aggressively to reduce venting and flaring of natural 


gas from wells.  Intentional venting and incomplete combustion during flaring are major sources of 


methane loss into the atmosphere.  A recent study used satellite imagery to show that the Permian 


Basin has the largest flux of methane of any oil‐producing region, and that flux is more than two times 


bottom‐up estimates. Provisions of the EMNRD rule calling for more frequent and rigorous monitoring 


will greatly improve our understanding of the scope and sources of emissions in New Mexico, and the 


establishment of a more reliable baseline in 2021 incentivizes operators to rapidly reduce these losses.   


The requirement to capture 98 percent of produced natural gas by 2026 ensures rapid progress in 


reducing venting and flaring.  Given the rule’s reliance on reductions in these areas, however, EMNRD 
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should require adequate takeaway capacity—lack of which is a major cause of venting and flaring—as a 


condition for issuance or renewal of drilling permits.  In addition, the rule’s effectiveness would be 


improved by extending the lookback period for emergencies to 120 days to reduce the scope of 


emergency venting and by establishing criteria under which operators would be expected to reinject gas 


that cannot be routed to a gathering system instead of releasing it. 


As drafted, the rule takes a far less aggressive approach to downstream losses.  Imposing emission limits 


on pneumatic controllers is an appropriate measure, but including the volume vented from these and 


other equipment as part of their normal operation in the baseline assessment would ensure a more 


accurate accounting of losses, and would provide an incentive to electrify such controllers.   


Lastly, enforcement is a challenge given the sprawling nature of New Mexico’s oil and gas industry and 


the challenging politics of energy development and environmental protection.  While we believe the 


Department, under current leadership, has every intention of fully enforcing these rules, we are 


concerned that existing language in New Mexico law provides too much discretion regarding 


enforcement actions by the Oil Conservation Division.  This could allow a future administration hostile to 


the intent of these rules to simply fail to take enforcement action for violations or to impose minimal 


civil penalties that would not deter violations.   


Department of the Environment draft rule on ozone precursors 


Because of statutory restrictions, the Environment Department is not allowed to limit air pollutants 


beyond the level needed to comply with federal standards for ground‐level ozone.  We are concerned, 


however, that the rule, as drafted, is unlikely to achieve this goal in all localities.  The rule defines low‐


volume “stripper wells” and exempts these, along with facilities that produce less than 15 tons per year 


of VOCs, from direct limitations on emissions of VOCs and nitrogen oxides.  By some estimates, this 


would exempt 95 percent of the wells in the state from the new emission standards.   


There is a point of diminishing return on monitoring and enforcement for both the regulators and the 


regulated, and perhaps an exemption for low‐volume wells can be made up for by substantial reductions 


from the smaller number of large wells.  Also, the requirement under the EMNRD rule for each operator 


to capture 98 percent of produced gas by 2026 will result in concomitant reductions of ozone 


precursors.  But if the state is relying on such a theory, it should make data and/or credible modeling 


available to the public to show how this would work, and what its effects are expected to be at a local 


level. 


Absent convincing evidence that the Environment Department and EMNRD rules, working in concert, 


will address New Mexico’s widespread ground‐level ozone problem, the Department should 


dramatically reduce, if not eliminate, the regulatory exemption for low‐volume facilities, which 


predominate in New Mexico’s oil and gas industry.  There are more than 100,000 New Mexicans who 


are particularly vulnerable to health effects from air pollution—children under five years of age, Latinos 


and Native Americans—living in the San Juan and Permian Basins.  They deserve confidence that the 


state will restore local air quality to healthy levels.   


In addition to addressing the threshold for regulation, the Department should extend requirements for 


leak detection and repair to pneumatic devices and phase in requirements for zero‐bleed pneumatics.  
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Because the rules rely heavily on reductions from larger facilities, monthly inspections should be 


required for these wells.   


Lastly, provisions of state law that restrict the Department to imposing air quality standards “not more 


stringent” than federal standards are a severe and arbitrary limitation on environmental protection. In 


recent decades, we have seen how dramatically the political winds from Washington, DC can shift, with 


profound effects on our land, water, and natural resources.  Most federal environmental law sets 


minimum standards for states to meet but they are not intended as a ceiling. We urge the Lujan Grisham 


Administration to consider legislation to repeal these “not more stringent” provisions in state air quality 


law and wherever else they might appear, so that the state can make its own determinations about 


what is needed to protect the environment for the long‐term benefit of New Mexicans.   


Conclusion 


We appreciate the opportunity to comment on these rules at a preliminary stage and look forward to 


working with the Departments to finalize strong and effective rules to reduce greenhouse gas emissions 


and improve air quality in New Mexico.   
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emnrd.wasterule@state.nm.us  


  


Comments of the Center for Civic Policy and the Native American Voter Alliance 
Education Project in Response to NMED’s Draft Ozone Precursor Rule and OCD’s Draft 


Gas Waste Rules 


 


I.  Introduction    


On behalf of the Center for Civic Policy (CCP) and the Native American Voters Alliance 
Education Project (NAVAEP), the University of New Mexico Natural Resources and 
Environmental Law Clinic (UNM Law Clinic) respectfully submits the following comments in 
response to the New Mexico Environmental Department’s (NMED) Ozone Precursor Draft Rule, 
and the Oil Conservation Division’s (OCD) Gas Waste Draft Rules.1    


CCP is a non-profit community-advocacy organization whose mission is to connect 
underrepresented communities in New Mexico to the public policy process and to increase voter 
participation and turnout. CCP educates New Mexicans on a wide range of issues that 
impact our communities, including ethics and campaign finance reform, health care, tax and 
budget priorities, economic security, corporate accountability, and the environment.   


CCP partners with more than 40 local and national organizations to advocate on behalf of 
New Mexico’s low-income and minority communities; among these organizations are Somos Un 
Pueblo Unido, Native American Voters Alliance Education Project, Indigenous Women Rising, 
New Mexico CAFé, OLÉ, New Mexico Voices for Children, New Mexico Dream Team, El 
CENTRO de Igualdad y Derechos, New Mexico Asian Family Center, and ProgressNow New 


 
1 The UNM Law Clinic represents the Center for Civic Policy as legal counsel on these comments, but not 


NAVAEP. The comments are submitted on behalf of both organizations.  
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Mexico. While these organizations partner with CCP, these comments are made solely on behalf 
of CCP and NAVAEP.  


CCP served on the Methane Advisory Panel (MAP), represented by Gabriel Pacyniak and 
the UNM Natural Resources and Environmental Law Clinic. CCP provided comments on the 
draft MAP report on February 20, 2020.   


NAVAEP is a non-profit organization that engages indigenous communities throughout 
New Mexico on the most pressing issues facing Native people in order to build healthy and 
sustainable communities for Native families.  


In CCP’s comments on the Draft Technical Report submitted on February 20, 2020, CCP 
urged NMED and OCD to develop regulations that will not only lead to cost-effective reductions 
in methane emissions but will also result in positive impacts on New Mexico communities by 
maximizing job growth, minimizing harmful surface impacts, maximizing state revenue that 
funds public education, and by reducing harmful local co-pollutants that threaten New Mexicans’ 
health and wellbeing.  


CCP and NAVAEP are thankful for the opportunity to submit comments once again in 
response to NMED’s Ozone Precursor Draft Rule and OCD’s Gas Waste Draft Rule.  


NMED and OCD are to be commended for putting forward a solid starting point for 
reducing air pollution and natural gas waste in the oil and gas sector. At the same time, the draft 
rules fall short of creating a strong framework for reducing oil and gas-related health harms, 
preventing unnecessary waste, and promoting methane-control related economic opportunities. 
In particular, the two exemptions for stripper wells and low potential-to-emit wells in NMED's 
draft regulations would almost completely undermine the protectiveness of the VOC regulations 
and would disproportionately impact vulnerable communities in the San Juan basin, including 
Native Americans. 


CCP and NAVAEP are now urging both agencies to go further with their regulations to 
ensure the health and wellbeing of New Mexican’s will not be compromised, and to take 
advantage of all benefits available to them.  
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II. In Promulgating Regulations Both Agencies Should Maximize 


Community-Focused Co-Benefits 


As detailed below, NMED has an obligation to consider co-benefits (see Section III.A.), 
and OCD has the authority to consider some co-benefits (see Section IV.A.).  


There are four co-benefits that are particularly important to CCP and NAVAEP and the 
communities with which it works: (1) reducing locally harmful co-pollutants, especially VOCs 
(for OCD) and Hazardous Air Pollutants (HAPs) (for both agencies); (2) increasing high-quality 
methane-mitigation jobs for frontline communities and resulting economic benefits for New 
Mexicans; (3) increasing state revenue by wasting less natural gas, some of which will directly 
fund increased educational opportunities; and (4) reducing harms inflicted by noise and truck 
traffic from oil and gas operations. CCP’s comments on the draft MAP report provided details on 
why these co-benefits were particularly important to low-income people and people of color in 
New Mexico. 


CCP and NAVAEP urge both agencies to not only promulgate nation-leading regulations 
to prevent waste, reduce ozone and methane pollution, but to also maximize these community-
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focused co-benefits where doing so is cost-effective. The decisions that NMED and OCD make 
now will have lasting implications for New Mexico communities.  


III.  Recommendations to Strengthen NMED’s Draft Ozone Precursor 
Rule 


A. NMED Should Seek to Reduce Localized Pollution and Maximize 
Community Co-Benefits in Keeping with its Authority Under the Air Quality 
Control Act 


The Air Quality Control Act (AQCA) requires the Environmental Improvement Board 
(EIB) to control emissions of oxides of nitrogen and volatile organic compounds at a level 
sufficient to maintain compliance with federal standards. The statute also requires that the EIB 
consider “public-interest” and “economic” impacts when promulgating regulations, and these 
impacts include reducing harmful localized co-pollutants, increasing jobs, increasing state 
revenue, and reducing noise and traffic.  


NMED has proposed regulations under its Air Quality Control Act (ACQA) authority to 
regulate ground-level ozone pollutants (i.e. smog) in counties that are close to exceeding federal 
National Ambient Air Quality Standards (NAAQS).2  Ground-level ozone forms when Volatile 
Organic Compounds (VOCs)—toxic compounds that readily vaporize and adversely affect 
human health—combine with nitrogen oxides (NOx) in the presence of sunlight.3  Gas emitted 
from oil and gas facilities typically contains intermixed VOCs, nitrous oxides, and methane, 
among other components.4   Reducing ozone precursors—VOCs and NOx—therefore has the 
effect of also reducing methane, a potent greenhouse gas. In addition to causing ozone pollution, 
some VOCs such as benzene, ethylbenzene, and formaldehyde are toxic air pollutants that cause 
a variety of harms, including cancer, respiratory system harms, and reproductive system harms.5  
Reducing VOCs not only reduces the potential for smog, it also has the effect of reducing 
localized harms from these particular VOCs.  


ACQA Section 74-2-5.3 requires the Environmental Improvement Board (EIB) – the 
entity charged with promulgating regulations under ACQA – to adopt regulations for areas 
within the state where pollution is within 95% of the NAAQS to keep those areas from 
exceeding the NAAQS.6  According to NMED, ozone concentrations in at least six New Mexico 
counties meet this threshold, including in the four oil-and-gas-producing counties of Eddy, Lea, 


 
2 NMSA (1978) § 74-2-5.3 (2009). 
3 U.S. ENVTL. PROTECTION AGENCY, Ground-level Ozone Pollution: Ground-level Ozone Basics, 


available at https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics (last visited Feb. 2020). 
4 H.P. Brown, Composition of Natural Gas for use in the Oil and Natural Gas Sector Rulemaking (2011), 


available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-0505-0084.   
5 Lesley Fleishman et al., Clean Air Task Force, FOSSIL FUMES: A PUBLIC HEALTH ANALYSIS OF 


TOXIC AIR POLLUTION FROM THE OIL AND GAS INDUSTRY at 7-8 (2016), available at 
https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf (last visited Feb. 2020). 


6 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 
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Rio Arriba, and San Juan.7 Importantly, compliance with federal NAAQS standards is assessed 
on a sub-state area basis—often at the county level—reflecting that VOCs and NOx emissions 
form ozone on a sub-state regional, not statewide, basis.8 Controlling emissions of these 
pollutants to maintain compliance with federal standards—as required by the ACQA—therefore 
requires ensuring that emissions are sufficiently controlled in each sub-state area, i.e., county, 
that is close to exceeding the federal standards. 


ACQA Section 74-2-5.3 also requires the EIB to consider public-interest and economic 
impacts when promulgating regulations to prevent counties from exceeding NAAQS.9 In 
particular, the EIB “shall consider the … public interest, including the social and economic value 
of the sources of emissions and subjects of air contaminants” as well as “energy, environmental 
and economic impacts and other social costs.”10  New Mexico courts have explicitly recognized 
that state statutes sometimes grant regulatory authority to agencies through such “broadly applied 
terms as public interest, social well-being, environmental degradation, and the like.”11  These 
terms are clearly capacious enough to include considerations of the benefits of reducing risk 
from air toxics, increasing jobs, and reducing harms from noise and truck traffic. In considering 
further regulations of the draft rules that NMED will propose to the EIB for promulgation, 
NMED should be mindful of EIB’s mandatory duty to consider these economic, environmental, 
and social co-benefits. 


B. Specific Recommendations Related to Draft Ozone Precursor Rule  


CCP and NAVAEP are grateful to NMED for implementing many of the 
recommendations that CCP included in its comments on the draft MAP report in its draft Ozone 
Precursor Rule.  


The draft rule establishes requirements to reduce VOCs and NOx emissions from many 
components and processes in the oil and gas supply chain and requires control of VOC emissions 
from new and existing sources. In many cases, the draft rule requires 95% control of VOC 
standards, which is a good starting point, although in some cases a higher standard is possible.  


 
7 NMED, Ozone Containment Initiative Air Quality Bureau, Control Strategies (Sept. 26, 2019), available 


at https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2019/10/OAI_Presentation_09262019.pdf (last 
visited Feb. 2020) 


8 Memorandum from Janet McCabe to Regional Administrators, Area Designations for the 2015 Ozone 
NAAQS, Feb. 25, 2016, at 6-7,  https://www.epa.gov/sites/production/files/2016-02/documents/ozone-designations-
guidance-2015.pdf (“EPA generally believes it is appropriate to include the entire violating or contributing county in 
an ozone nonattainment area”).  


9 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 


10 NMSA (1978) § 74-2-5.3(A). 
11 N.M. Mun. League, Inc. v. N.M. Envtl. Improvement Bd. 1975-NMCA-083, ¶ 13, 88 N.M. 201, 209 


(concluding that, in part because terms like public interest, social well-being, and environmental degradation “were 
capable of reasoned application,” the New Mexico Environmental Improvement Board was within its authority to 
promulgate solid waste management regulations); see also Public Serv. Co. v. N.M. Envtl. Improvement Bd., 1976-
NMCA-039, 89 N.M. 223 (acknowledging that “the ‘public interest’ is a broad enough concept to permit the Board 
to weigh how the public will best be served” in its development of sulfur dioxide emissions regulations). 
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At the same time, CCP and NAVAEP see critical ways to strengthen the rule, most 
significantly by eliminating exceptions for stripper wells and wells with a low “potential to emit” 
VOCs. As described below, these exemptions severely undermine the protectiveness of the rule 
and are likely to cause discriminatory impacts that harm vulnerable populations.  


1. NMED Should Eliminate Exceptions for Stripper Wells and Well 
with a Low Potential-to-Emit.   


Although the draft rule creates an effective framework for reducing VOCs and NOx 
emissions, the rule is almost completely undermined by two exemptions.  Currently the rule 
exempts equipment located at stripper wells and individual facilitates with site-wide total annual 
potential to emit less than 15 tons per year (TPY) of VOC.12 Although these wells may emit less 
pollution than other wells on an individual basis, the cumulative impacts of pollution from these 
wells—many of which are located close together—poses a significant health danger. The two 
exemptions in NMED's draft regulations would severely undermine the protectiveness of the 
regulations and would disproportionately impact vulnerable communities in the San Juan basin, 
including Native Americans. This would represent both a failure to meet the legal obligation 
imposed by the AQCA and a discriminatory impact on the vulnerable populations—including 
Native Americans and children—that live in San Juan and Rio Arriba counties. NMED should 
amend the rule to eliminate these wholesale exceptions.  


Taken together these regulations would exempt around 40% of VOC emissions 
from well sites across the state.13 More importantly, in the San Juan basin, over 70% of 
VOC emissions from well sites would be exempted in the San Juan and Rio Arriba 
counties.14  


These exemptions would have the largest impact on the San Juan basin because it is a 
declining field where many of the wells are marginal wells, and therefore the vast majority of 
wells—16,298 out of 17,177 in San Juan and Rio Arriba counties—would be exempted from the 
VOC standards.15 At the same time, the cumulative impact of the pollution from these many 
marginal wells is causing the air pollution problems that the AQCA directs the EIB to address 
through these rules.  


 
12 The draft rule defines ‘stripper well’ as an oil well with a maximum daily average oil production not 


exceeding 10 barrels of oil per day, or a natural gas well not exceeding 60,000 standard cubic feet of gas per day. 
NMED Draft Rule at 20.2.50.8 (LL), 20.2.50.25(A).  Both stripper wells and low potential-to-emit wells would be 
subject to monitoring requirements and recordkeeping in 20.2.50.25, however these requirements do not include any 
substantive standards. NMED Draft Rule at 20.2.50.25(B)(1) merely requires that facilities “shall be operated and 
maintained consistent with manufacturer specifications and good engineering and maintenance practices.” Notably, 
these wells are not subject to a LDAR requirement. 


13 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
14 Id.   
15 Id. See also, e.g., OCD County Production by Month for San Juan County, 


https://wwwapps.emnrd.state.nm.us/ocd/ocdpermitting//Reporting/Production/CountyProductionInjectionSummary.
aspx (showing declining gas production volumes over past 20 years).  
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For example, San Juan County has received an F grade for ozone pollution from the 
American Lung Association,16 and is above EPA's level of concern for Respiratory Hazard Risk, 
due in large part to VOC emissions from oil and gas production.17 San Juan County is also above 
EPA's level of concern for cancer risk, driven also by VOC emissions from oil and gas 
production.18 Yet according to 2017 data, 71% of VOC well-site emissions in the county would 
be exempted from the proposed air pollution regulations because they were emitted at exempted 
wells.19 


The numbers are similar for adjoining Rio Arriba county, where 75% of VOC well-site 
emissions would be exempted.20  


The two major Permian basin counties, Lea and Eddy, would also see a substantial 
portion of the emissions from well sites excepted from regulation—34% and 27% respectively.21  


Under Section 74-2-5.3, the ACQA requires the EIB to control VOC and NOx emissions 
in qualifying counties “to provide for attainment and maintenance” of the federal NAAQS 
standard. Because NAAQS attainment is assessed on a sub-state area basis,22 the regulations 
must be effective at controlling emissions in the local area—i.e., the county—at a level sufficient 
to maintain attainment with the federal standard. It is highly doubtful that NMED’s proposed 
regulations meet this standard when they exempt over 70% of the emissions from well sites in 
two counties with pronounced air pollution problems.  


Moreover, these exemptions would harm vulnerable populations, including Native 
Americans and children.  


In San Juan county alone, 22,000 Native Americans and 6,500 children will live within 
one mile of an exempted well.23    


This exemption could also place NMED at risk of a disparate impact discrimination 
complaint under Title VI of the Civil Rights Act. Title VI prohibits federal grantees from 
discriminating on the basis of race,24 and EPA’s Title VI regulations prohibit its grantees from 
using federal assistance in actions or programs that result in discriminatory impacts on people of 
a specific race.25 The San Juan basin is unique in that it lies in part on the Navajo Nation and the 
area is home to one of the state’s largest populations of Native Americans—41% of county 
residents identify as Native American.26 The draft rule would exempt the majority of wellsite 


 
16 Report Card: New Mexico, American Lung Association, https://www.stateoftheair.org/city-


rankings/states/new-mexico/ (last visited Sept. 14, 2020).  
17 Lesley Fleishman et al, supra note 4 at 5.  
18 Id.  
19 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
20 Id.  
21 Id.   
22 See discussion supra at note 7.  
23 Analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
24 42 U.S.C. § 2000d–1.  
25 40 C.F.R. § 7.35.  
26 Quick Facts, U.S. Census, 


https://www.census.gov/quickfacts/fact/table/eddycountynewmexico,sanjuancountynewmexico,NM/PST045219. 
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VOC emissions in the San Juan basin. In contrast, the draft rule would not exempt the majority of 
wellsite VOC emissions in the Permian Basin, which does not have a large Native American 
population.  For example, in the Permian Basin’s Eddy County, only 2.4% of Eddy County 
residents identify as Native American.27 The majority of Eddy County residents—92%—identify 
as white.28 In San Juan County, with its large Native American population, 71% of well-site 
VOC emissions would be exempted; in predominantly-White Eddy County, only 27% of wellsite 
emissions would be exempted.29 The regulation would therefore likely result in a discriminatory 
impact on Native Americans because it allows for a much greater percentage of emissions to go 
unregulated in the area that has a uniquely high population of Native Americans. If NMED 
receives federal assistance to support this action or program, it could be subject to a Title VI 
complaint.  


NMED cannot and should not rely on potential emission reductions from OCD’s 
proposed gas capture regulation to satisfy the legal obligations of EIB under the ACQA.30  First, 
the ACQA directs the EIB or the local air board, and not any other state agency, to “adopt a plan, 
including regulations” to control VOC and NOx emissions at a level sufficient to maintain 
compliance with federal standards.31 Second, the proposed OCD regulations do not require 
agencies to inspect for leaks or to retrofit equipment at each site. This is particularly important 
because of the phenomenon of “super emitters,” which is documented by peer-reviewed 
science.32 Even a well with “potential to emit” less than 15 tons per year could be a super emitter 
if there is a malfunctioning dehydrator or compressor, or a failure of tank control systems.33 The 
“potential-to-emit” threshold fails to account for such abnormal operation emissions. Such a 
super-emitter could pose a serious health risk to those living near it. NMED also cannot rely on 
the proposed OCD requirement that operators capture 98% of produced gas to meet their 
obligation to control VOC emissions.34 As currently written, this standard does not require VOC 
reduction in any particular area or facility, and therefore provides no guarantee that emissions 
will be reduce proportionately in each county.35 Moreover, because it does not require emission 
reductions at each site, it means that the local health harms from toxic VOCs could be reduced at 
some wells and not at others.  


 
27 Id.  
28 Id. 
29 See discussion supra at notes 18 and 20.  
30 See NMED tweet responding to EDF twitter critique of exceptions: “Not true. EDF fails to grasp that 


NMED and @EmnrdNM's draft rules complement one another to target harmful emissions from every oil and gas 
well in the state. Both rules will result in significant reductions of #methane in #NewMexico. 
#TellingTheWholeStory,” Sept. 3, 2020, https://twitter.com/NMEnvDep/status/1301578515142172672.  


31 NSMA (1978) § 74-2-5.3 (A) (specifying that if “environmental improvement board or the local board 
determines” that emission from sources in excess of 95% of NAAQS for ozone, then “it shall adopt a plan, including 
regulations, to control emissions”).    


32 See, e.g., Zavala-Araiza, D. et al. Super-emitters in natural gas infrastructure are caused by abnormal 
process conditions. Nat. Commun. 8, 14012 doi: 10.1038/ncomms14012 (2017). 


33 Id.  
34 See OCD Draft Rule Venting and Flaring of Natural Gas at 19.15.27.9; OCD Draft Rule Natural Gas 


Gathering Systems at 19.15.28.23.  
35 See discussion infra at IV.B.2.  
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In sum, the stripper well and low potential-to-emit threshold exemptions severely 
undermine the protectiveness of the draft rule. The AQCA tasks the EIB, not another state 
agency, with adopting a plan and regulations to control VOCs sufficient to maintain compliance 
with federal ozone standards in each county. Exempting a substantial portion of wellsite 
emissions does not meet this obligation, and it especially fails in the San Juan basin. The 
exemptions will also have discriminatory impacts on vulnerable groups, in particular failing to 
protect Native Americans.   


2.  Leak Detection and Repair Requirement   


In its comments on the draft MAP report, CCP urged NMED to require quarterly leak 
detection and repair (LDAR). LDAR is a cost-effective methane-reduction strategy that will 
reduce VOCs, NOx, and methane emissions and generate job growth in New Mexico 
communities, state revenue for education, and health co-benefits for New Mexicans.   


a. Include Pneumatic Controllers in Quarterly LDAR requirements 


Fugitive methane emissions escape from leaking equipment components, including from 
connectors, covers, closed vent systems (CVs), flanges, instruments, meters, open-ended lines 
(OELs), pneumatic controllers, pressure relief devices (PRDs), their hatches, and valves.36  
Quarterly leak detection and repair inspections will alert operators to leaking equipment in a 
timelier manner than do less-frequent inspections, promoting operators to respond according to 
regulations governing their maintenance and replacement of such equipment.    


The current rule requires quarterly leak detection and repair (LDAR) for facilities with 
the potential to emit over 5 TPY of VOCs.37 CCP and NAVAEP would like to thank NMED for 
including this provision and increasing the chances of catching any leaks or necessary repairs on 
a more frequent basis. By catching leaks sooner, companies will be able to capture more natural 
gas which will increase revenue for both them and the state of New Mexico which will go 
towards public education and accelerate the development of methane control job opportunities 
for New Mexicans.  


NMED should close one critical loophole in its LDAR requirements, however. The draft 
regulation does not require operators to conduct LDAR on pneumatic controllers.38 Yet 
pneumatic controllers are the second largest source of methane emissions from the oil and gas 
sector, and malfunctioning pneumatic controllers are responsible for half of these emissions.39 
Other jurisdictions, including Colorado and California, require operators to conduct LDAR to 


 
36 U.S. ENVTL. PROTECTION AGENCY, EPA-HQ-OAR-2017-0483, Equivalency of State Fugitive 


Emissions Programs for Well Sites and Compressor Stations to Proposed Standards at 40 C.F.R. Part 60, Subpart 
OOOa (Apr. 12, 2018), available at www.epa.gov/sites/production/files/2018- 
09/documents/equivalency_of_state_fugitive_emissions_programs_for_well_sites_and_compresor_stations.pdf (last 
visited Feb. 2020). 


37 NMED Draft Rule 20.2.50.16 (C)(2)(c)(i). 
38 NMED Draft Rule 20.2.50.16 (A) (not including pneumatic controllers). 
39 Methane emissions from malfunctioning, low-bleed, and intermittent bleed controllers combine to be the 


second-largest source of emissions. New Mexico Oil and Gas Data, Environmental Defense Fund, 
https://www.edf.org/nm-oil-gas/emissions/ (last visited Sep. 15, 2020).  
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ensure that pneumatic devices are not venting between actuation events.40 NMED should close 
this loophole and similarly include pneumatic controllers in the list of devices that must be 
subject to LDAR. 


b. Require Public Posting of Identified Leaks  


CCP also recommended that the regulations require prompt repair of any leaks found. 
Regulations that require prompt repair of leaks will cut VOCs, NOx and methane, prevent waste 
of valuable natural gas, and will open the door to skills-training and job opportunities for New 
Mexicans and inspire the development of a local labor force skilled in maintenance.  


CCP and NAVAEP would like to acknowledge and thank NMED for creating a strong 
repair timeline into the draft rule, which generally requires repairs within 15 days or less.41 


In keeping with NMED’s request to identify areas in the NMED rule where the agency 
can provide more transparency,42 CCP and NAVAEP request that all leaks identified be posted 
by operators to a public online database, including the date of the leak, piece of faulty 
equipment, facility, date the leak was discovered, and then updated when the leak is repaired. 
This would help ensure—and allow the public to monitor—that leaks are being timely repaired.  


c. Require Replacement of Older, High Emissions Technologies. 


In general, CCP recommended that regulations should require the retrofitting or 
replacement of older technologies that are significant sources of methane emissions. This is 
important because technological advances in equipment such as zero-bleed controllers and 
centrifugal compressors can eliminate many of the VOC and NOx emissions associated with oil 
and gas production. Requiring a reasonable rate of replacement on older technologies will also 
contribute to the development of a methane control industry and associated jobs in New Mexico.  


There are several areas where NMED can and should require replacement of older 
technologies with new technologies that are widely used. For example, NMED can and should 
require operators to implement a schedule of retrofitting older pneumatic controllers and 
centrifugal compressors.  


NMED proposes generally that existing pneumatic controllers sites without access to 
electric power should achieve an emission rate of 6 standard cubic feet per hour (scf/h) within 
one year of the rule’s effective date.43 New technology, however, such as solar-powered zero-
bleed controllers, are already in use in other jurisdictions.44 These zero emission controllers can 
dramatically curtail emissions from the large source of emissions in the oil and gas supply chain, 


 
40 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4); New Mexico Methane Advisory Panel Report at 22 (2020) 


(describing Colorado pneumatic LDAR requirements).  
41 NMED Draft Rule at 20.2.50.16 (D). 
42 NMED Draft Rule at Page 1, #7. 
43 NMED Draft Rule at 20.2.50.22 (B)(3). There is an exception for “function needs” that should be 


eliminated.  
44 See Alberta Energy Regulator, Directive 060, § 8.6.1 
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and they are endorsed in the oil-and-gas industry’s Methane Guiding Principles Partnership.45  
NMED should require that operators transition their fleets towards these zero-emission devices 
on a reasonable schedule.   


Similarly, CCP recommended that NMED require that wet seals be replaced by dry seals 
or by wet seals with degassing capture on centrifugal compressors. The current rule includes the 
degassing emission standard, requiring that new and existing wet seal compressors meet a 95% 
VOC control standard through degassing.46 This is a huge improvement and CCP and NAVAEP 
are thankful for this. However, the NMED rule creates an exemption for compressors at wellhead 
sites—this exception should be eliminated.47  This is harmful because it misses many 
opportunities to ensure wells are being properly and consistently degassed.  


3. Require Reduced Emissions Completions / Recompletions  


A large quantity of harmful gases, like methane and VOCs are released at the completion 
and recompletion stages of a well. This is extremely harmful to the atmosphere and communities 
across the state. This can be prevented by creating stricter regulations. 


While EPA does require green completions (or Reduced Emission Completions – RECs) 
at most wells under Subpart OOOOa,48 operators are reportedly using ambiguities in the 
regulations to avoid using green completions for each and every well.  


Reduced Emissions Completion (REC) should be required under NMED’s regulation. If 
not, large amounts of gas will be released directly into the environment which will ultimately 
result in harm to the community’s health and harm to the environment as a whole. Operators 
should be required to route initial flowback through REC equipment. This will capture more gas 
which can be rerouted for sale. In particular, NMED should look to regulations in place in 
Canada, and those proposed in Colorado, that prohibit or would prohibit nearly all venting 
associated with flowback.49   


Including these green completion requirements will bring in more money for the state and 
the education of New Mexican children. Further, by capturing the gas during the process the 
released of toxic gas into the atmosphere will be reduced, and the health of New Mexicans will 
improve.  


 
45 Methane Guiding Principles, Synopsis, Reducing Methane Emissions: Best Practice Guide, Pneumatic 


Devices (2019), https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-
Synopsis-Pneumatic-Devices.pdf.  


46 NMED Draft Rule at 20.2.50.14 (B)(1).  
47 Id. at (A)(1).  
48 40 C.F.R. § 60.5375a. 
49 Regulations Respecting Reduction in the Release of Methane and Certain Volatile Organic Compounds 


(Upstream Oil and Gas Sector) (SOR/2018-66), § 11(2);  Proposed 5 CCR 1001-9, VI.D.1.a. 
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IV. Recommendations to Strengthen OCD’s Draft Natural Gas Waste 
Rules 


A.    OCD’s Should Seek to Maximize Co-benefits it is Allowed to Consider 
Under the Oil and Gas Act  


The Oil and Gas Act provides broad authority to OCD to prevent waste in the production 
of crude petroleum oil or natural gas, including through rulemaking.  As the Oil Conservation 
Commission (OCC) has noted in prior orders, the duties assigned by the Oil and Gas Act to the 
OCD include “duties to prevent waste, protect correlative rights, and protect health and the 
environment” (emphasis added).50  The Oil and Gas Act authorizes OCD to promulgate 
regulations to “protect public health and the environment” in specific circumstances. These 
circumstances include the following:51  


• “disposition of nondomestic wastes resulting from the exploration, development. 
Production or storage of… natural gas”;  


• “transportation of… natural gas, [and] the treatment of natural gas”; and  


• “disposition, handling, transport, storage, recycling, treatment and disposal of produced 
water during, or for reuse in, the exploration, drilling, production, treatment or refinement of oil 
or gas…”  


The Oil and Gas Act also authorizes OCD to promulgate regulations to “require wells to 
be drilled, operated and produced in such manner as to prevent injury to neighboring leases or 
properties.”52  


In revising the proposed Natural Gas Waste regulations OCD should continue to consider 
the potential co-benefits to the environment, public health, and neighboring properties consistent 
with these authorities.  


 


B. Specific Recommendations Related to OCD’s Gas Waste Rules   


1. OCD Should Prohibit Non-Emergency Venting  


CCP recommended the OCD regulations should prohibit operators from venting when 
they could route gas to a process or sale, or flare instead. Venting is particularly harmful because 
it releases uncontrolled methane, which is 84 times more potent than carbon dioxide as a 
greenhouse gas over a 20 year period.53 Venting also emits toxic pollutants that are particularly 


 
50 Oil Conservation Commission Order R-13096-B at 9-10.   
51 NMSA (1978) § 70-2-12.  
52 Id.  
53 Understanding Global Warming Potentials, EPA, https://www.epa.gov/ghgemissions/understanding-


global-warming-potentials (last visited Sept. 15, 2020).  
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dangerous to nearby residents.54 Limiting venting will reduce the release and creation of harmful 
pollutants, which will reduce the communities’ health risks.  


OCD should therefore prohibit venting in all stages covered by 19.15.27.8—drilling, 
completion, and production—except for bonafide emergency situations. Prohibiting venting at all 
stages of production will reduce the emissions of harmful VOCs and HAPs and will protect New 
Mexicans by reducing their exposure to these harmful chemicals. 


2. 98% Gas Capture Requirement Should Apply at a County Level  


CCP recommended in its comments on the draft MAP report operators be subject to 
limits on venting and flaring. We commend OCD for proposing to limit venting and flaring so 
that by the end of 2026, 98% of gas is captured. This will lead drive substantial public health and 
revenue benefits for the state.  


At the same time, this statewide performance standard creates a risk that operators with 
assets in multiple basins could comply by substantially reducing emissions in one basin and not 
the other. In particular, an operator with many marginal wells in the San Juan basin as well as 
with some high producing wells in the Permian basin could potential comply across its fleet by 
largely focusing its gas capture efforts on high-producing wells in the Permian. This would have 
the effect of providing substantial co-pollutant reductions in the Permian but not in the San Juan 
basin. Similar to the effect of exempting stripper wells and low potential-to-emit VOC wells 
described above, this could have a discriminatory impact on Native Americans and other 
vulnerable populations.  


CCP and NAVAEP therefore urge OCD to require that the gas capture requirement be 
accounted for on a county-wide basis, so that the distribution of natural gas waste reduction—
and therefore pollution reduction—is more equitably distributed across the state and protects 
more New Mexicans.  Using a county-by-county standard would also ensure that methane 
control work—and therefore methane control jobs—were more evenly distributed across the 
state. 


3. Gas Management Planning Requirements Should be Strengthened to 
Prevent Routine Flaring, Take into Account Surface Impacts, and Provide an 
Opportunity for Public Input 


CCP recommended that the OCD rule strengthen the requirements for gas capture 
planning, and CCP and NAVAEP commend OCD for including a much-strengthened gas 
management planning requirement for both production and gathering systems.55 Such planning is 
crucial to ensuring that gas is not wasted, especially in the Permian basin where operators are 
drilling for oil, and to ensuring the reduction of routing flaring and unnecessary venting.  


 
54 The levels of toxic pollutants emitted depend on the composition of gas from the well and where in the 


supply chain the venting happens. See H.P.  Brown, Composition of Natural Gas for use in the Oil and Natural Gas 
Sector Rulemaking (2011), available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-
0505-0084.   


55 OCD Draft Rules at 19.15.27.9 (D), 19.15.28.23(D).  
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OCD’s can and should strengthen these regulations to explicitly require an end to routine 
flaring. Routine flaring causes environmental and public health harms, in part because not all of 
the gas is combusted. The World Bank Group has called to an end of routine flaring, recognizing 
the harms it causes.56 While the proposed regulation is commendable in that it calls on operators 
to analyze alternatives to routine flaring,57 it should go a step further and prohibit operators from 
planning on using such routine flaring.  


OCD should also recognize that the Gas Management planning is an opportune time for 
operators to consider surface impacts from their proposed activities, including noise and truck 
traffic, in keeping with OCD’s authority to promulgate regulations that prevent harm to 
neighboring properties.58 OCD should require that gas management plans identify residences, 
school, churches, business and other surface uses that may be impacted by infrastructure 
development and proactively identify measures to mitigate such impacts.  OCD should also 
provide a mechanism for the public to provide input and flag harmful impacts that could be 
mitigated through infrastructure planning.       


4. OCD Should Require that 98% of Gas Be Combusted in Flaring 


CCP asked EMNRD to create regulations should require the adoption of high-
performance flares for both new and existing flares. This is important because flaring still 
releases substantial volumes of methane, because at least 2-5% of gas is not combusted during 
flaring.59  


 OCD did include requirements that all flares use an automatic ignition system or 
continuous pilot, which CCP and NAVAEP are grateful for. CCP and NAVAEP request that 
OCD go one step further and set a performance standard requiring that 98% of all flared gas be 
combusted (Destruction and Removal Efficiency, or DRE). 


 
56 Zero Routine Flaring by 2030, World Bank Group, https://www.worldbank.org/en/programs/zero-


routine-flaring-by-2030 (last visited Sep. 15, 2020).  
57 OCD Draft Rules at 19.15.27.9 (D)(2)(h).  
58 NMSA (1978) § 70-2-12(b)(7).  
59 See, e.g., Robert Kleinberg, Greenhouse Gas Footprint of Oilfield Flares Accounting for Realistic Flare 


Gas Composition and Distribution of Flare Efficiencies (2019), https://doi.org/10.1002/essoar.10501228.1.  
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V. Conclusion   


 New Mexico’s frontline communities bear the brunt of health, environmental, and 
quality of life impacts of oil and gas production. CCP and NAVAEP are grateful to NMED and 
OCD for taking the highly affected communities into account while drafting their rules, but they 
urge them to take the rules to the next step to truly prioritize the health and safety of New 
Mexicans. Most critical to this effort is removing exceptions for stripper wells and low-potential 
to emit wells from NMED’s draft rules, which would severely undermine the protectiveness of 
the regulations.  


Putting New Mexican’s first will not only benefit vulnerable communities, but the State 
as a whole. 


CCP  and NAVAEP thank NMED and OCD for the opportunity to provide these 
comments.  
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ENVIRONMENTAL DEFENSE FUND, THE WILDERNESS SOCIETY, AUDUBON 


NEW MEXICO, NATIONAL PARKS CONSERVATION ASSOCIATION 


 


 


 


I. Introduction 


Environmental Defense Fund (EDF), The Wilderness Society (TWS), National Audubon Society 


and the National Parks Conservation Association greatly appreciates the opportunity to submit 


comments on New Mexico Environment Department’s (NMED) Proposed Rules on Oil and 


Natural Gas Regulation for Ozone Precursors.  


 


EDF is a national membership organization with more than 2.5 million members residing 


throughout the United States and more than 18,000 residing in the state of New Mexico, many of 


whom are deeply concerned about the pollution emitted from oil and natural gas sources. EDF 


brings a strong commitment to sound science, collaborative efforts with industry partners, and 


market-based solutions to our most pressing environmental and public health challenges. 


 


The Wilderness Society (TWS) is a non-profit organization dedicated to uniting people to protect 


America’s wild places. TWS is one of America’s leading public lands conservation 


organizations. Since 1935, TWS has been dedicated to protecting America’s wild places for 


current and future generations, which requires eliminating climate-changing emissions. We are 


committed to smart and sensible regulation and work to ensure that public resources are used 


effectively, efficiently, and responsibly. TWS has offices throughout the country, including an 


office Albuquerque, New Mexico. TWS has several thousand members in New Mexico and over 


one million members and supporters nationwide. 


 


Audubon New Mexico is the statewide office of the National Audubon Society, a national 


nonprofit conservation organization dedicated to protecting birds and the places they need, now 


and in the future, throughout the Americas, using science, advocacy, education, and on-the-


ground conservation.  Founded in 1905, Audubon has approximately 1.7 million members 


nationwide, including more than 13,000 in New Mexico. Its state/regional offices, nature centers, 


chapters, and partners give Audubon an unparalleled wingspan that reaches millions of people 


each year to inform, inspire, and unite diverse communities in conservation action. Audubon has 


been engaging in research, education, advocacy and restoration activities with regards to oil and 


gas issues for many years and will continue to do so.  


 


Formed in 1919, the National Parks Conservation Association’s mission is to protect and 


enhance America’s National Park System now and for future generations; our nearly 1.4 million 


members and supporters nationwide continue to fulfill this mission by working to connect our 


national parks with their surrounding landscapes. 


 


In New Mexico, EDF has been active in NMED rulemakings and participated as a member of the 


Methane Advisory Panel (MAP), which led to the creation of the MAP White Paper.   


 







We commend NMED for the steps it has taken to craft pragmatic and effective draft rules for the 


oil and gas industry. Many of the proposed requirements represent leading, cost effective 


measures that have the potential to significantly reduce ozone precursor emissions and achieve 


significant climate and health co-benefits. However, as currently drafted the rules contain two 


exemptions that eviscerate the potential benefits from the rules. These two exemptions are for (1) 


stripper wells, which are defined as wells producing less than 10 barrels of oil per day or less 


than 60 thousand standard cubic feet of natural gas per day, and (2) well sites with a potential to 


emit less than 15 tons of volatile organic compounds per year. As drafted, wells that satisfy 


either criterion would be exempt from the control requirements in the rule. NMED must remove 


these overly expansive exemptions in order to achieve the Governor's goal of implementing 


leading measures to reduce pollution from oil and gas sources. Our comments below focus on the 


impact of these two exemptions and demonstrate that the proposed control strategies for 


individual sources are cost effective absent the exemptions. We also support the comments 


submitted by Clean Air Task Force and the Sierra Club to include pneumatic controllers in leak 


detection and repair inspections, expand requirements for zero bleed controllers and require 


monthly inspections at larger well production facilities.  


II. NMED Must Promulgate A Rule That Ensures Attainment of The Federal Health-


Based Guidelines for Ozone  


NMED has a duty to promulgate regulations that control ozone precursor emissions (volatile 


organic compounds and oxides of nitrogen) to provide for attainment and maintenance of the 


national ambient air quality standard (NAAQS) for ozone whenever "the environmental 


improvement board or a local board determines that emissions from sources within its 


jurisdiction cause or contribute to ozone concentrations in excess of ninety-five percent of a 


national ambient air quality standard for ozone."1 Per NMED, Chaves, Eddy, Lea, Rio Arriba, 


Sandoval and San Juan counties have monitored ozone concentrations in excess of ninety-five 


percent of the ozone NAAQS.2 


 


NMED must, accordingly, promulgate a rule that controls VOC emissions from oil and gas 


sources in these six counties in order to "provide for attainment and maintenance" of the ozone 


NAAQS. NMED cannot rely on rules promulgated by other agencies, including the Oil 


Conservation Commission, to fulfill NMED's duty to control VOC emissions from oil and gas 


sources in these six counties.3 Moreover, the Oil Conservation Division's  proposed rules simply 


will not lead to adequate reductions (i.e., potentially allowing a 2% leak rate would not be 


sufficient and would be 10 times worse than what the leading oil and gas producers have 


committed to as a part of the Oil and Gas Climate Initiative). Thus, NMED's proposed control 


requirements must "control ozone precursor emissions (volatile organic compounds and oxides 


of nitrogen) to provide for attainment and maintenance of the national ambient air quality 


standard (NAAQS) for ozone" on their own merit.4 Because of the current proposed stripper well 


and low TPY facility exemptions, the proposed rule fails to do so. 


 
1 N.M.S A. § 74-2-5.3. 
2 NMED, Rule Preamble, Title 20, Ch. 2, Pt. 50, https://www.env.nm.gov/new-mexico-methane-strategy/wp-


content/uploads/sites/15/2020/07/Draft-Ozone-Precursor-Rule-for-Oil-and-Natural-Gas-Sector-Version-Date-


7.20.20.pdf 
3 N.M.S A. § 74-2-5.3. 
4 Id. 







III. Low-Producing Wells are Responsible for Significant Emissions 


Low producing, marginal wells are the most abundant type of oil and gas well in the United 


States, and a surprising number of them are venting all of or more than their reported produced 


gas to the atmosphere. 5 This makes marginal wells a disproportionate volatile organic compound 


(VOC) and methane source compared to their energy production, and underscores the need for 


robust control requirements. 


 


Several recent studies, including one of well sites in the Permian Basin, demonstrate that 


production is not a proxy for emissions; rather, low-producing wells emit a significant 


percentage of their gas production or are otherwise significant emitters.  


 


A recent study involving site-level measurements of over 70 Permian Basin well pads found that 


methane emissions are higher than in most other measured basins. This study also found no 


relationship between emissions and production. Per the study, wells that would qualify for the 


proposed stripper well exemption (those with production below 10 barrels of oil equivalent per 


day) had similar emissions as non-marginal wells.6   


Another 2018 study used site-level methane emissions data from over 1000 natural gas 


production sites in eight basins, including 92 new site-level methane measurements in the Uinta, 


northeastern Marcellus, and Denver-Julesburg basins, to investigate methane emissions 


characteristics and develop a new national methane emission estimate for the natural gas 


production sector. The study looked at natural gas production sites and categorized them as low 


(sites producing <100 Mcfd), intermediate (100 to 1000 Mcfd), and high (>1000 Mcfd). The 


study found that low natural gas production sites "emit a larger fraction of their CH4 production" 


than the intermediate and high production sites.7 


A 2020 study involving direct measurements of methane and VOC emissions from marginal oil 


and gas wells in the Appalachian Basin of southeastern Ohio, all producing < 1 BOE d, found 


similar results. The study found that marginal wells are a disproportionate source of methane and 


VOC emissions relative to oil and gas production. The study estimated that oil and gas wells in 


this lowest production category emit approximately 11% of total annual methane from oil and 


gas production in the EPA greenhouse gas inventory, although they produce about 0.2% of oil 


and 0.4% of gas in the US per year.8 


 


 
5 Jacob A. Deighton, et. al. Measurements show that marginal wells are a disproportionate source of methane 


relative to production (Aug. 2020).  
6 Anna Robertson et al. New Mexico Permian Basin Measured Well Pad Methane Emissions are a Factor of 5 – 9 


Times Higher Than US EPA Estimates. Environmental Science & Technology (accepted). Measurements were 


taken in 2018. 
7 Omara, M. et al, Methane Emissions from Natural Gas Production Sites in the United States: Data Synthesis and 


National Estimate, Environ. Sci. Technol. 2018, 52, 12915−12925. Low production sites accounted for only 9.6% of 


total natural gas production. 
8 Deighton, J.A., et. al. Measurements show that marginal wells are a disproportionate source of methane relative to 


production (Aug. 2020).  







These studies demonstrate that controlling low producing wells, such as those currently exempt 


by the stripper well and low PTE facilities exemptions, is essential to curbing emissions from oil 


and gas facilities.  


IV. NMED Must Remove Exemptions for the Low PTE Facilities and Stripper Wells 


EDF conducted an analysis of the impact of the two exemptions for well sites with a PTE of less 


than 15 TPY of VOCs ("low PTE facilities") and stripper wells on both the number of facilities 


that would be subject to the rule's control requirements and the tons of VOCs and methane that 


would be exempt.  Per this analysis, the exemptions carve out 95 percent of wellheads and 


production sites in the six counties subject to the proposed NMED rule and a significant percent 


of emissions. Specifically, the low PTE facilities exemption carves out 70% of methane 


emissions and 64% of VOC emissions, while the stripper well exemption would result in 26% of 


methane emissions and 27% of VOC emissions being left unabated. 


 


EDF analyzed the impact of the low PTE facilities exemption by examining the number of 


facilities in the NMED permit/NOI database and calculating the number of facilities that fall 


below the proposed PTE threshold.  NMED requires facilities with regulated emissions above 25 


tons per year ("tpy") to have an air permit. Oil and gas facilities are required to submit a Notice 


of Intent (NOI) if they have regulated air contaminant emissions above 10 tpy. The NMED 


methane map includes both NOIs and permits.9 Looking at NMED Permits and NOIs 


shows 2,465 Wellheads and Production Sites with Permits and NOIs. The permit and NOI 


database includes PTE for VOC emissions; using these data shows that 2,398 Wellheads and 


Production Sites have a VOC PTE above 15 tpy VOC. EDF determined the total number of oil 


and gas facilities in New Mexico to be roughly 43,100, using data from DrillingInfo. Therefore, 


roughly 95% of wellheads and production sites in NM will be below the 15 tpy VOC threshold 


and will be exempted from the rule. 


 


To calculate the impact of the stripper well exemption on the number of covered facilities, EDF 


pulled well data from Enverus/DrillingInfo. Wells were clustered into well sites based on a 50 


mile radius. Average oil production (bbl/day) and average gas production (Mcf/day) were 


calculated on a per well basis. If the average oil production was less than 10 bbl/day/well or the 


average gas production was less than 60 Mcf/day/well, a well site was determined to be a 


stripper well. 


 


Breaking out the exemptions by basins in New Mexico demonstrates the extent of the effect.  


 


Combined Exemptions 


Basin 
Number of sites 


exempted 


Percentage of sites exempted in 


that basin 


San Juan 16870 96% 


Permian Basin 25075 97.4% 


Raton 821 100.0% 


Stripper Well Exemption Only 


 
9 https://gis.web.env.nm.gov/oem/?map=methane 



https://urldefense.proofpoint.com/v2/url?u=https-3A__gis.web.env.nm.gov_oem_-3Fmap-3Dmethane&d=DwMGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=vN_GokUtjF5W70UL1hrk4540GEO1QUQaaI_jYj7b6Co&m=m2oqj7vPkrlJAkSaGStUDtNhMa8A9CqtHFS2hq3h4aI&s=FKffCYUUi6-0HJUiyOee8Z88SkdgLKOMoTo22NQt2u4&e=





Basin 
Number of sites 


exempted 


Percentage of sites exempted in 


that basin 


San Juan 12125 69.0% 


Permian Basin 19454 75.6% 


Raton 493 60.0% 


<15 PTE Exemption Only 


Basin 
Number of sites 


exempted 


Percentage of sites exempted in 


that basin 


San Juan 16673 94.9% 


Permian Basin 25043 97.3% 


Raton 821 100.0% 


1. Exempting Low PTE Facilities Leaves Significant Emissions Reductions on the Table 


The proposed exemptions not only carve out the majority of wellheads and production sites in 


the state from proposed control requirements, they also leave unabated the majority of VOC and 


methane emissions from oil and gas facilities.  In order to calculate the percent of emissions 


exempted, EDF relied on its estimate of site-level emissions in our Synthesis model to estimate 


the actual VOC and CH4 emissions associated with the exempt facilities. The Synthesis model 


estimates site-level methane and VOC emissions for all well sites in the state.    


 


The 15 TPY exemption would leave on the table 654,109 MT of methane (nearly 70% of total 


statewide methane emissions from oil and gas facilities) and 215,621 short tons of VOC (64% of 


total statewide VOC emissions from oil and gas facilities).  


 


Exemption Percent 


of total 


well sites 


exempted 


Methane 


emissions 


exempted 


(MT) 


Percent 


of 


methane 


emissions 


exempted 


VOC 


emissions 


exempted 


(short 


tons) 


Percent 


of VOC 


emissions 


exempted 


PTE < 15 tpy 


VOC 


96.5% 654,109 69.6% 215,621 64.1% 


  


2. Exempting Stripper Wells Leaves Significant Emissions Reductions on the Table 


EDF analysis demonstrates that the stripper well exemption carves out 244,866 MT of methane 


emissions and 89,304 short tons of VOC emissions. 


 


Exemption Percent 


of total 


well sites 


exempted 


Methane 


emissions 


exempted 


(MT) 


Percent 


of 


methane 


emissions 


exempted 


VOC 


emissions 


exempted 


(short 


tons) 


Percent 


of VOC 


emissions 


exempted 


Stripper well 72.7% 244,866 26.1% 89,304 26.5% 


 







NMED must remove the stripper well and low PTE facilities exemption in order to promulgate 


an effective rule that will reduce ozone precursor emissions in the six counties that are bumping 


up against the federal health-based standards for ozone.  


3. Removing the Exemptions Will Improve Protections for New Mexico’s Most Vulnerable 


Populations 


If the exemptions are not eliminated from the proposed rule, New Mexico’s most vulnerable 


communities will bear the brunt of these avoidable emissions. In the San Juan Basin, 94% of 


wells would not be inspected if the exemptions remain in the rule. Notably, 54,000 


disadvantaged community members live within a half mile of these wells. In the Permian Basin, 


87% of wells would not be inspected if the exemptions remain in the rule. In this Basin, 28,000 


members of vulnerable, disadvantaged communities live within one half mile of these wells. The 


chart below shows the percentage of children under five, Latinos, Native Americans and African 


Americans living in close proximity to wells that would be exempted from the requirements in 


the proposed rules.  


 


San Juan Basin 


• 94% of wells would not be checked 


• 54,000 vulnerable people live within one half mile of these wells 


County Kids under 5 Latinos Native 


Americans 


African 


Americans 


Rio Arriba 7% 1% 27% 12% 


San Juan 72% 91% 45% 82% 


Permian Basin 


• 87% of wells would not be checked 


• 28,000 vulnerable people live within one half mile of these wells 


County Kids under 5 Latinos Native 


Americans 


African 


Americans 


Eddy 38% 39% 40% 30% 


Lea 33% 35% 27% 16% 


V. Controlling Sources at Exempt Sites Is Cost Effective 


1. Findings 


EDF contracted with Synapse Energy Economics, Inc., to model the estimated VOC and 


methane reductions, compliance costs and other benefits associated with the recommended 


controls for sources in the production segment and evaluate the cost-effectiveness of the 


proposed rules without any exemptions (EDF Exhibit 1). Synapse’s modeling demonstrates the 


proposed rules are cost-effective when considering four separate categories of benefits without 


including the proposed exemptions.10 Namely, the report concluded: 


 


 
10 Synapse, Cost-Effectiveness of Proposed New Mexico Environment Department Oil and Gas Emissions 


Reduction Rules, Prepared for Environmental Defense Fund, p. 12 (Sept. 9, 2020), Exhibit 1,  https://www.synapse-


energy.com/project/benefit-cost-analysis-proposed-voc-emissions-rules-new-mexico. 



https://urldefense.proofpoint.com/v2/url?u=https-3A__www.synapse-2Denergy.com_project_benefit-2Dcost-2Danalysis-2Dproposed-2Dvoc-2Demissions-2Drules-2Dnew-2Dmexico&d=DwMGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=vN_GokUtjF5W70UL1hrk4540GEO1QUQaaI_jYj7b6Co&m=I8bYhwtwNxmM2DdxNV_n-PpqyBoDfw-UJhAFX36PN04&s=IYgPpNPoDtEDYePpA1Dvrexv5ST3Ox43FMbDwoD8-jI&e=

https://urldefense.proofpoint.com/v2/url?u=https-3A__www.synapse-2Denergy.com_project_benefit-2Dcost-2Danalysis-2Dproposed-2Dvoc-2Demissions-2Drules-2Dnew-2Dmexico&d=DwMGaQ&c=euGZstcaTDllvimEN8b7jXrwqOf-v5A_CdpgnVfiiMM&r=vN_GokUtjF5W70UL1hrk4540GEO1QUQaaI_jYj7b6Co&m=I8bYhwtwNxmM2DdxNV_n-PpqyBoDfw-UJhAFX36PN04&s=IYgPpNPoDtEDYePpA1Dvrexv5ST3Ox43FMbDwoD8-jI&e=





• The proposed controls, absent the exemptions, would achieve a 3 million tonnes 


reduction in VOCs from 2020-2030 and can be achieved for a cost of $575 por tonne of 


VOC reduced.11 


• The proposed controls, absent the exemptions, could achieve just over $126 million in 


human health benefits in New Mexico due to reduced VOC emissions. Notably, this is a 


conservative estimate as the health benefits do not include those associated with 


reductions in ground-level ozone that are likely to accompany reduced VOC emissions. 


• The proposed controls, absent the exemptions, could result in avoided nonattainment 


costs of $1.2 billion over a six year period at a 3 percent discount rate.  


• The proposed controls, absent the exemptions, could result in $730 million of captured 


gas between 2020 and 2030. This equals $99 million in royalties to the state of New 


Mexico. 


• The proposed controls, absent the exemptions, could generate $12.3 billion in global 


climate benefits between 2020 and 2030 due to reductions in methane emissions as a co-


benefit.12 


2. Methodology 


In order to determine the cost-effectiveness of the comprehensive controls, Synapse quantified 


four categories of benefits from the proposed set of regulations:  


 


(1) The value of captured gas that would otherwise be vented or flared. One effect of the 


proposed regulations without the exemptions would be shifting emissions that would have been 


vented into the captured category. Captured gas has economic value, so the increased capture 


results in economic benefit attributable to the regulation. 


 


(2) The human health benefits of reduced air pollution. The Synapse Report focused solely on 


health benefits associated with reduced particulates from reduced VOC emissions. Reduced 


VOC and particulate emissions lead to lower human mortality, illnesses, and associated 


detriment to the economy.  


 


(3) The reduced cost of compliance with EPA requirements applicable to ozone nonattainment 


rules. Here, the report evaluated regulatory actions to limit VOC emissions from the oil and gas 


industry, and the effect these limits have in meeting EPA’s National Ambient Air Quality 


Standards (NAAQS) for ground-level ozone. When an area falls out of attainment with the 


NAAQS, measures must be taken that impede economic development by requiring greater 


investment in pollution controls for expanded or new facilities. 


 


(4) The global social benefit from the reduction in greenhouse gas emissions. Synapse 


quantified the impact that reducing methane emissions as a co-benefit of direct VOC reductions 


has on mitigating climate change, including reducing damages associated with the spread of 


disease, coastal destruction, and decreased food security.  


 


 
11 Id. at 13. 
12 Id. at 16. 







Synapse compared the benefits and costs of the proposed control requirements, absent the 


exemptions, to yield a benefit-cost ratio (BCR), with the discounted benefits in the numerator 


and the discounted costs in the denominator. A BCR above 1 indicates that the program is cost-


effective because the total lifetime benefits outweigh the total lifetime costs of the regulation. A 


BCR below 1 indicates that the program is not cost-effective because the costs are higher than 


the benefits. All costs and benefits in Synapse’s analysis were discounted at a rate of 3 percent 


and in constant 2019 dollars. Synapse calculated three distinct BCRs, with each including 


different benefits in the numerator of the ratio: 


 


1. New Mexico BCR: This ratio includes the benefits of captured gas, avoided 


health impacts for New Mexico, and the value of avoided NAAQS nonattainment. 


Although the NAAQS nonattainment benefits have a high degree of uncertainty, 


Synapse considers this ratio to be conservative because the local health benefits 


associated with reduced ground-level ozone are not included. 


2. National BCR: In addition to the benefits of the New Mexico BCR, this ratio also 


includes the avoided health impacts for the rest of the contiguous United States. 


This ratio quantifies the benefits of the proposed rules to the entire country. 


3. Global BCR: In addition to the benefits of the National BCR, this ratio also 


includes the greenhouse gas benefit of avoided methane emissions. This benefit is 


only included in the Global BCR because the value will accrue to the benefit of 


people around the world, rather than just to people in this country. 


The proposed oil and gas emission reduction rules, without the exemptions, were found to be 


cost-effective across all three Benefit Cost Ratios. The Primary New Mexico BCR, which is 


considered the most conservative ratio, is 1.32 over the eleven-year study period. If negative 


health impacts from ground-level ozone were quantified, this ratio would be higher. Based on 


this perspective, for every $1 million dollars of costs associated with the proposed rules, New 


Mexico’s residents and firms are expected to benefit by at least $1.32 million dollars from 


captured gas revenue, reduced health-related costs and reduced NAAQS compliance costs. This 


translates to a net benefit of $0.49 per mcf of recovered methane.13 


 


The National BCR, which also includes the human health benefits to the rest of the contiguous 


United States from particulates associated with reduced VOC emissions, is 1.85 over the eleven-


year study period. In this case, for every $1 million dollars of costs associated with the 


comprehensive controls, the United States is expected to benefit by at least $1.85 million dollars 


from captured gas revenue, reduced health-related costs, and reduced ozone regulation 


compliance costs. This translates to a net benefit of $1.30 per mcf of recovered methane.14 


 


Finally, the Global BCR—which includes all benefits from the National BCR, plus the avoided 


social cost of methane—is 22.95 over the eleven-year study period. For every $1 million dollars 


of costs associated with the proposed rules, Synapse calculated a global benefit of at least $22.95 


million dollars of from captured gas revenue, reduced health-related costs, reduced ozone 


 
13 Id. at 12. 
14 Id. 







regulation compliance costs, and mitigation of climate change. This translates to a net benefit of 


$33.36 per mcf of recovered methane.15 


 


In conclusion, Synapse determined that the proposed rules are cost-effective when evaluating the 


potential health, economic and climate benefits that could be achieved if all oil and gas facilities 


in the six counties subject to the rule were required to comply with the proposed NMED rules.  


VI. NMED Must Strengthen the Alternative Leak Detection Method Provision 


EDF strongly supports the ability of operators to use new and emerging technologies and 


techniques to detect leaks in their systems and facilities. However, the draft rule should be 


improved by adding the specific requirement that deployment of such technologies and techniques 


results in equivalent emissions reductions as the use of approved methods. 


 


The current rule allows operators to use a Method 21 leak detector, optical gas imaging camera, or 


alternative leak monitoring plan approved by the NMED. We recommend the rule specify that an 


alternative leak detection device or method must achieve equivalent emission reductions as 


allowed devices or methods. Specifically, we suggest adding the following definition to the rule: 


 


 "Alternative Equipment Leak Monitoring Plan" means a monitoring plan approved by the 


 Department that achieves equivalent emission reductions as an Approved Instrument 


 Monitoring Method. 


 


With this definition, we recommend also revising the current definition of "Approved Instrument 


Monitoring Method" to read as follows: 


 


 "Approved Instrument Monitoring Method" means an infra-red camera or U.S. EPA 


 Method 21, or other instrument-based monitoring method or program approved by the 


 Department in advance and in accordance with 20.2.50 NMAC" 


 


 In addition, NMED should issue guidance materials describing the process for applying for use 


of an alternative device or method and the information required to demonstrate equivalent emission 


reductions.  


 


The leak detection technology landscape is highly dynamic, with innovation happening in real 


time, for example through ARPA-E's MONITOR project and EDFs Methane Detectors Challenge 


project in partnership with seven large producers and other stakeholders.16 It is crucial for state 


rules to create space for innovative technologies, which may be able to deliver improved 


environmental performance at reduced cost. In 2015, Colorado adopted a rule and detailed 


guidance documents setting forth the specific elements an alternative leak detection technology 


must demonstrate, and the process by which such an alternative technology is reviewed and 


 
15 Id. 
16 EDF, Pathways for Alternative Compliance, A Framework to Advance Innovation, Environmental Protection, and 


Prosperity (April 2019), Exhibit 2. 







approved.17 We urge NMED to adopt similar criteria, accompanied by clear and transparent 


instructions, governing the necessary elements of an application for an alternative technology and 


the approval process. Such an approach will help catalyze a race to the top in technology, control 


costs for the regulated community and boost environmental outcomes 


VII. Certification of Control Devices 


We further suggest NMED add a requirement that operators certify that their control devices 


(whether they be VRUs, flares or combustors) are adequately sized and operate in accord with the 


design in order to capture, convey and control emissions. Equipment must be designed to handle 


the pressure of liquids when transferred from separators to tanks. If the tank vapor system is not 


adequately sized to handle the peak surge of flash emissions that occur when pressurized liquids 


dump to the atmospheric storage tanks, then flash emissions do not make it to the control devices. 


Rather, access points on tanks designed to only open during emergencies or maintenance, such as 


thief hatches and pressure relief valves, open, releasing uncontrolled flash emissions to the 


atmosphere.  


Recent inspections by EPA and Colorado have revealed that inadequately designed and operated 


storage tank vapor control systems can result in very significant emissions. In inspections of 99 


storage tank facilities in Colorado’s Denver-Julesburg basin in 2012, the Colorado Air Pollution 


Control Division and EPA found that emissions were not directed to their intended control devices 


at 60% of the facilities. These inspections formed the basis for a $73 million dollar settlement 


between Noble Energy, the U.S. EPA and the state of Colorado that covered over 3,400 tank 


batteries where regulations “relating to installation, operation, maintenance, design, and sizing of 


vapor control systems” were violated, resulting in excessive emissions.18 U.S. EPA notes that 


“[I]mproperly or inadequately designed, sized, operated, or maintained vapor control systems can 


lead to uncontrolled emissions of [hydrocarbons].”19  


In late 2016, EPA reached a consent decree settlement with Slawson Exploration, Inc., over 


violations at Slawson’s storage tanks at approximately 170 facilities in the Bakken formation in 


North Dakota. Similar to the Noble settlement, the Slawson settlement “resolves provisions 


implicated by claims that Slawson failed to adequately design, operate, and maintain vapor control 


systems on its storage tanks at oil and natural gas well pads, resulting in emissions of 


[hydrocarbons].”20  


Observations show that this problem is not limited to these two companies. A 2016 study reported 


results from helicopter surveys of thousands of wellpads. Almost 500 sites had emissions high 


enough to be detectable with the helicopter-mounted camera; at over 90% of these sites, the 


emissions were from a tank/tank source. In the Bakken, 14% of sites have detectable emissions,21 


even though many of these tanks are controlled. The authors of the helicopter survey paper report 


 
17 CO Reg. 7, § XII.8.a; CDPHE, Procedures on AIMM Process, AQCC Regulation No. 7, p. 3 (July 6, 2015) 


(accessible at https://www.colorado.gov/pacific/sites/default/files/AP-BusIndGuidance-AIMMprocessmemo.pdf).  
18 Noble Energy, Inc. Settlement (April 22, 2015), https://www.epa.gov/enforcement/noble-energy-inc-settlement  
19 Id. 
20 EPA, https://www.epa.gov/enforcement/slawson-exploration-company-inc-clean-air-act-settlement. 
21 Lyon, D.R., et al., (2016) “Aerial Surveys of Elevated Hydrocarbon Emissions from Oil and Gas Production 


Sites,” Environ. Sci. Technol. 50, 4877. http://pubs.acs.org/doi/abs/10.1021/acs.est.6b00705 



https://www.colorado.gov/pacific/sites/default/files/AP-BusIndGuidance-AIMMprocessmemo.pdf

https://www.epa.gov/enforcement/noble-energy-inc-settlement





that “tank emission control systems commonly underperform.”22 


Recently implemented rules by EPA23 and Colorado address this problem. Colorado’s 2014 oil and 


gas rules were the first to require operators to inspect access points on storage tanks, such as 


pressure relief devices and thief hatches on tanks, monthly, quarterly or annually, depending on 


the amount of production at the facility.24 In addition, operators must develop a Storage Tank 


Emission Management System plan. The purpose of this plan is to ensure that the storage tank 


facility is designed and operated properly to ensure that tanks must operate without venting from 


access points during normal operation. Per the plan requirements operators must:  


• Monitor for venting using approved instrument monitoring methods and sensory detection 


methods;  


• Document any training undertaken by operators conducting the monitoring; 


• Analyze the engineering design of the storage tank and air pollution control equipment, 


and where applicable, the technological or operational methods employed to prevent 


venting; 


• Identify the procedures to be employed to evaluate ongoing capture performance; 


• Have in place a procedure to update the storage tank system if capture performance is found 


inadequate; 


• Certify that they have complied with the requirement to evaluate the adequacy of their 


storage tank system.25 


 


Similarly, EPA requires operators to submit a certification by a qualified professional engineer that 


closed vent systems used to reduce venting are properly designed to ensure that all emissions being 


controlled in fact reach the control device. EPA explains the basis for this requirement as follows: 


It is the EPA’s experience, through site inspections and interaction with the states, that 


closed vent systems and control devices for storage vessels and other emission sources 


often suffer from improper design or inadequate capacity that results in emissions not 


reaching the control device and/or the control device being overwhelmed by the volume of 


emissions.26 


 


We urge NMED to adopt a provision patterned on Colorado’s and EPA’s, that requires operators 


certify their facilities are designed and operated to meet reduction requirements.  


A. Flares 


 
22 Lyon, D.R., et al., (2016), 4877. 
23 42 C.F.R. § 0000a. 
24 5 C.C.R 1001-9, Part D, § II.C.2.b.(ii)(I). 
25 5 CCR 1001-9 § XIX.N., Statement of Basis and Purpose (Feb. 23, 2014).  
26 81 Fed. Reg. 35824, 35871 (June 3, 2016).  







NMED should require a 98% destruction removal efficiency of all flares and combusters used to 


control emissions. A 98% destruction and removal efficiency or greater is common in state 


requirements. Colorado requires that combustion devices used to control hydrocarbons at tanks, 


glycol dehydrators, and gas “coming off a separator, [or] produced during normal operation” must 


have a design destruction efficiency of at least 98% for hydrocarbons.27 Wyoming similarly 


requires that combustion devices used to control emissions from tanks, separation vessels, glycol 


dehydrators, and pneumatic pumps meet a 98% control requirement.28 North Dakota similarly 


requires operators use control devices that achieve at least a 98% destruction removal efficiency 


for VOCs to control emissions from glycol dehydrators and tanks with the potential to emit greater 


than 20 tons of VOCs annually at production facilities in the Bakken Pool.29  


 


We urge NMED to require flares and combusters to operate with a destruction efficiency of at 


least 98%, which can typically achieve a destruction and removal efficiency in excess of 99.5 


percent.30 Several studies demonstrate flares routinely malfunction, releasing significant tons of 


climate altering pollution into the atmosphere. EDF researchers conducted three separate 


helicopter surveys of hundreds of flares in the Permian Basis in February through early July in 


2020. Researchers found that 11% of flares surveyed had combustion issues, including 5% that 


were unlit and venting gas.31 In one of the helicopter surveys it was found that 25% of unlit or 


partially lit flares identified during a prior survey remained problematic at subsequent surveys. 


These findings indicate that malfunctioning flares are a recurring and persistent problem.32 This 


underscores the need for provisions that require the use of efficient flares and auto-igniters that 


ensure flares stay lit, as well as frequent inspections to detect malfunctioning flares.  


 


B. Reporting requirements 


 


We recommend NMED adopt a self-certification requirement that tracks reporting requirements, 


similar to requirements in Colorado and EPA regulations. This mechanism will provide a basis for 


enforcement actions due to false or inaccurate compliance reporting. 


 


 
27 5 CCR 1001-9, Part D, §§ I.D.3.a. (Storage Tank Control Strategy), II.C.1. (Emission reduction from storage 


tanks at oil and gas exploration and production operations, well production facilities, natural gas compressor 


stations, and natural gas processing plants); II.D. Wyoming Department of Environmental Quality, Air Quality 


Division Standards and Regulations, Nonattainment Area Regulations, Ch. 8; Wyo. Dep’t of Envtl. Quality, Oil and 


Gas Production Facilities: Chapter 6 Section 2 Permitting Guidance (June 1997, Revised Dec. 2018), available at 


http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/


FINAL_2018_Oil%20and%20Gas%20Guidance.pdf . 
28 Wyoming Oil and Gas Production Facilities, Ch. 6, Sec. 2 Permitting Guidance, 6-10 (requirements for statewide 


sources. Same control efficiency required for sources located in other parts of the state), Sept. 2013.  
29 North Dakota, Bakken Pool Oil and Gas Production Facilities Air Pollution Control Permitting & Compliance 


Guidance, available at 


https://www.ndhealth.gov/AQ/Policy/20110502Oil%20%20Gas%20Permitting%20Guidance.pdf. 
30 U.S. EPA Office of Air Quality Planning and Standards (OAQPS), Parameters for Properly Designed and 


Operated Flares, 2-11, April 2012. https://www3.epa.gov/airtoxics/flare/2012flaretechreport.pdf  
31 EDF, With Initial Data Showing Permian Flaring on the Rise Again, New Survey Finds Malfunctioning or Unlit 
Venting Unburned Methane into the Air 1 in 10 Flares, July 22, 2020, https://www.edf.org/media/initial-data-
showing-permian-flaring-rise-again-new-survey-finds-1-10-flares-malfunctioning 
32 Id.  



http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/FINAL_2018_Oil%20and%20Gas%20Guidance.pdf

http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guidance%20Documents/FINAL_2018_Oil%20and%20Gas%20Guidance.pdf

https://www.ndhealth.gov/AQ/Policy/20110502Oil%20%20Gas%20Permitting%20Guidance.pdf

https://www3.epa.gov/airtoxics/flare/2012flaretechreport.pdf

https://www.edf.org/media/initial-data-showing-permian-flaring-rise-again-new-survey-finds-1-10-flares-malfunctioning

https://www.edf.org/media/initial-data-showing-permian-flaring-rise-again-new-survey-finds-1-10-flares-malfunctioning





In Colorado, companies must submit semi-annual reports wherein a “responsible official” certifies 


the accuracy of the data.33 The certification attests to the truth, accuracy and completeness of the 


statements and information in the report and certifies the data is based on information and belief 


formed after reasonable inquiry. The Clean Air Act also utilizes the “responsible official” concept. 


For example, any person required to have a permit must “submit to the permitting authority a 


compliance plan and an application for a permit signed by a responsible official, who shall certify 


the accuracy of the information submitted.”34 The Clean Air Act also provides that “[a]ny report 


required to be submitted by a permit issued to a corporation under this subchapter shall be signed 


by a responsible corporate official, who shall certify its accuracy.”35 


VIII. Conclusion 


NMED must promulgate a rule that controls ozone precursor emissions "to provide for 


attainment and maintenance of the [ozone NAAQS] standard."36 The current rule fails to meet 


this statutory requirement as the vast majority of production sites and VOC emissions associated 


with those sites are exempt. NMED must fix this fatal flaw in its rule.  Doing so would ensure 


 
33 Colorado Department of Public Health and Environment, Air Quality Control Commission, 


Regulation Number 7 Control of Ozone via Ozone Precursors and Control of Hydrocarbons via Oil and Gas 


Emissions, 5 CCR 1001-9. Colorado AQCC Reg. 3 defines “responsible official” as: 


For a corporation: a president, secretary, treasurer, or vice president of the corporation in charge of a principal 


business function, or any other person who performs similar policy or decision making functions for the corporation, 


or a duly authorized representative of such person if the representative is responsible for the overall operation of one 


or more manufacturing, production, or operating facilities applying for or subject to a permit and either: I.B.40.a.(i) 


The facilities employ more than two hundred and fifty persons or have gross annual sales or expenditures exceeding 


twenty-five million dollars (in second quarter 1980 dollars); or I.B.40.a.(ii) The delegation of authority to such 


representative is approved in advance by the Division; I.B.40.b. For a partnership or sole proprietorship: a general 


partner or the proprietor, respectively; I.B.40.c. For a municipality, state, federal, or other public agency; either a 


principal executive officer, or ranking elected official. For the purposes of this section, a principal executive officer 


of a federal agency includes the chief executive officer having responsibility for the overall operations of a principal 


geographic unit of the agency; or I.B.40.d. For affected sources: I.B.40.d.(i) The designated representative in so far 


as actions, standards, requirements, or prohibitions under Title IV of the Federal Act or the regulations, found at 


Code of Federal Regulations Title 40, Part 72, promulgated there under are concerned; and I.B.40.d.(ii) The 


designated representative under Title IV of the Federal Act or the Code of Federal Regulations Title 40, Part 72 for 


any other purposes under the Code of Federal Regulations Title 40, Part 70. 
34 42 U.S. Code § 7661b(c). Federal regulations (40 C.F.R. 70.2) define “responsible official” as one of the 


following: (1) For a corporation: a president, secretary, treasurer, or vice-president of the corporation in charge of a 


principal business function, or any other person who performs similar policy or decision-making functions for the 


corporation, or a duly authorized representative of such person if the representative is responsible for the overall 


operation of one or more manufacturing, production, or operating facilities applying for or subject to a permit and 


either: (i) The facilities employ more than 250 persons or have gross annual sales or expenditures exceeding $25 


million (in second quarter 1980 dollars); or (ii) The delegation of authority to such representatives is approved in 


advance by the permitting authority; (2) For a partnership or sole proprietorship: a general partner or the proprietor, 


respectively; (3) For a municipality, State, Federal, or other public agency: Either a principal executive officer or 


ranking elected official. For the purposes of this part, a principal executive officer of a Federal agency includes the 


chief executive officer having responsibility for the overall operations of a principal geographic unit of the agency 


(e.g., a Regional Administrator of EPA); or (4) For affected sources: (i) The designated representative in so far as 


actions, standards, requirements, or prohibitions under title IV of the Act or the regulations promulgated thereunder 


are concerned; and (ii) The designated representative for any other purposes under part 70. 
35 42 U.S. Code § 7661c(c).  
36 N.M.S.A. 1978, § 74-2-5.3 


 







NMED fulfills the Governor's commitment to promulgate a leading rule to curb emissions from 


oil and gas sources as many of the proposed control strategies are strong absent the exemptions.  


 


Thank you for consideration of these comments.  We look forward to working with NMED to 


strengthen and finalize the proposed rules.  
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Jon Goldstein 


Director, Regulatory & Legislative Affairs 


EDF 


 


Elizabeth Paranhos 


Attorney Consultant, EDF 
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     State Director 


     The Wilderness Society 


 


     Judy Calman 
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1. INTRODUCTION 


The New Mexico Environment Department recently announced proposed oil and gas emissions 
reduction rules (hereafter called “proposed rules”) that would require a set of actions to reduce 
pollutant emissions of volatile organic compounds (VOC) from the oil and gas industry in New Mexico. 
These rules also reduce methane emissions as a co-benefit; however, reducing methane flaring is not 
included in these proposed rules.1 Methane emissions can occur in the production, processing, or 
delivery phases of the oil and gas supply chain. The total cumulative methane emissions reduction 
expected to be realized by the proposed rules over a 10-year period (2020–2030) is 8.6 million tonnes. 
Similarly, the total cumulative VOC emissions reduction required by these controls is approximately 3 
million tonnes. Though these proposed rules set specific requirements or performance standards 
intended to achieve emissions reductions, they do not always specify a mitigation technology. Rather, by 
setting standards the proposed rules allow for flexibility and encourage innovation in pollution control 
technologies. 2  


Though reducing pollutant emissions has many benefits for the people of New Mexico, there are also 
costs to implementing the recommended standards. On behalf of Environmental Defense Fund (EDF), 
Synapse Energy Economics, Inc. (Synapse) performed a benefit-cost assessment of the proposed rules 
for New Mexico. In developing the analysis presented in this report, Synapse relied upon calculations 
conducted by EDF and Spherical Analytics for emission reductions that would result from 
implementation of the recommended standards (see APPENDIX C. Emissions Reduction Data by County). 
The sections below present Synapse’s approach and results.  


The Environment Department’s proposed emissions rules currently exempt two classes of sites from the 
regulation: (1) sites with stripper wells, which over the course of a year produce less than 10 barrels of 
oil per day, less than 60,000 standard cubic feet of gas per day, or less than 10 barrels of oil equivalent 
of both oil and gas per day, and (2) sites with wells having a potential to emit less than 15 tons of VOCs 
per year. According to EDF’s analysis, 95 percent of producing wells in New Mexico fall into one of these 
two categories.3 Therefore, this analysis evaluates the cost-effectiveness of the proposed rules without 


 
1 The accompanying proposed emissions rules drafted by the Oil Conservation Division include reduced methane flaring. This 


report does not analyze the additional impact of those proposed rules. 
2 New Mexico Environment Department (NMED). Draft Ozone Precursor Rule for Oil and Natural Gas Sector. July 20, 2020. See 


https://www.env.nm.gov/new-mexico-methane-strategy/wp-content/uploads/sites/15/2020/07/Draft-Ozone-Precursor-
Rule-for-Oil-and-Natural-Gas-Sector-Version-Date-7.20.20.pdf.  


3 Oil and gas facilities are required to have Minor permits if they have any regulated air contaminant emissions above 25 tons 
per year. EDF downloaded all oil and gas production facilities permits from this NMED website: 
https://air.net.env.nm.gov/rsmt/. NMED is correct in claiming that almost all their permits are above the 15 tons per year 
threshold; however, less than 1% of oil and gas facilities in the state have a permit. Since the threshold for permits (25 tons 
per year) is higher than the 15 tons per year potential to emit exemption threshold, EDF also analyzed Notice of Intents (NOI). 
Oil and gas facilities are required to submit a NOIs if they have any regulated air contaminant emissions above 10 tons per 



https://www.env.nm.gov/new-mexico-methane-strategy/wp-content/uploads/sites/15/2020/07/Draft-Ozone-Precursor-Rule-for-Oil-and-Natural-Gas-Sector-Version-Date-7.20.20.pdf

https://www.env.nm.gov/new-mexico-methane-strategy/wp-content/uploads/sites/15/2020/07/Draft-Ozone-Precursor-Rule-for-Oil-and-Natural-Gas-Sector-Version-Date-7.20.20.pdf
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any exemptions, to determine whether removing the exemptions would result in rules that would have 
a negative impact on New Mexico.  


2. COST-EFFECTIVENESS EVALUATION 


In order to determine the cost-effectiveness of the proposed rules without exemptions, Synapse 
calculated the benefits of reducing methane and VOC emissions and the costs of reducing those 
emissions. Together, the benefits and costs come together to yield a benefit-cost ratio (BCR). In this 
section, we discuss the benefit types evaluated in this study, followed by the costs associated with the 
regulation. In the following section we present a description of the three BCRs used to evaluate the 
proposed rules for New Mexico.  


2.1. Benefits Estimation 


Synapse quantified four categories of benefits from the proposed set of regulations: (1) the human 
health benefits of reduced air pollution; (2) the reduced cost of compliance with federal ozone 
regulations; (3) the value of captured gas that would otherwise be vented or flared; and (4) the global 
social benefit from the reduction in greenhouse gas emissions. We discuss the methodology for each 
category below. 


Human Health Benefits 


Exposure to air pollution from fossil-fuel production and combustion can exacerbate human respiratory 
disease, cause heart attacks, and lead to premature death. Illnesses from air pollution can also result in 
other costs to society, such as medical costs and lost wages to treat and recover from the illness. Oil and 
gas operations are associated with forms of air pollution during the fuel extraction process, including 
methane gas flared into the atmosphere (i.e., burned and converted into carbon dioxide and other 
compounds). Furthermore, VOCs released during oil and gas production can react with existing nitrogen 
oxides (NOX) in the atmosphere to form ground-level ozone, which can lead to respiratory diseases.4  


Synapse utilized U.S. Environmental Protection Agency’s (EPA) CO-Benefits Risk Assessment (COBRA) 
tool to quantify a portion of the human health benefits of reduced emissions associated with the 
proposed rules.5 COBRA estimates both health and health-related economic impacts of changes in 


 
year. The NMED methane map (https://gis.web.env.nm.gov/oem/?map=methane) includes NOIs along with permits. EDF’s 
analysis indicates about 95% of production facilities in the state will be exempt under the NMED’s initial proposed draft rule. 


4 U.S. EPA, Health Effects of Ozone Pollution. Available at: https://www.epa.gov/ground-level-ozone-pollution/health-effects-
ozone-pollution. Accessed 2019. 


5 U.S. EPA, CO-Benefits Risk Assessment Health Impacts Screening and Mapping Tool. Available at: 
https://www.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-mapping-tool. 



https://www.epa.gov/ground-level-ozone-pollution/health-effects-ozone-pollution

https://www.epa.gov/ground-level-ozone-pollution/health-effects-ozone-pollution

https://www.epa.gov/statelocalenergy/co-benefits-risk-assessment-cobra-health-impacts-screening-and-mapping-tool
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pollutant emissions for a given geography. COBRA quantifies human health impacts from reductions of 
the following air pollutants: PM2.5, sulfur dioxide (SO2), NOx, ammonia (NH3), and VOCs. COBRA does not 
quantify the impact of direct methane emissions into the atmosphere, but it can quantify the impacts of 
its combustion (flaring) products (SO2 and NOx).  


Because the proposed rules do not require a reduction in emissions from methane flaring, we focused 
solely on health benefits associated with reduced particulates from reduced VOC emissions. The value of 
direct health impacts of reduced ground-level ozone (smog) was excluded due to the complexity of the 
process by which ozone is created in the atmosphere. Nonetheless, as the following section on ozone air 
quality regulations indicates, the proposed rules would have a substantial positive effect on human 
health from the reduction in ground-level ozone exposure. Because PM2.5 and ozone were excluded 
from the health impacts analysis, we consider our calculation of the benefits associated with the 
proposed rules to be conservative. Actual benefits are likely to be greater than estimated in this report. 


Avoided NAAQS Nonattainment Costs 


Atmospheric concentrations of ozone in the state of New Mexico have risen rapidly in recent years, 
increasing the risk of violating the U.S. EPA’s National Ambient Air Quality Standards (NAAQS) for 
ground-level ozone. Many of the increases in ozone are concentrated in areas of increasing oil and gas 
production and, therefore, increasing air pollution. VOCs react with NOX to generate ozone, so 
regulatory actions to limit VOC emissions from the oil and gas industry should reduce ozone 
concentrations, all else being equal. Failure of a county to meet the EPA’s ozone threshold of 70 parts 
per billion (ppb) results in both direct and indirect economic costs to residents and businesses in the 
area (in addition to the human health costs discussed above). For example, once an area is in 
nonattainment (i.e., has exceeded the ozone threshold), new potential sources of emissions must be 
reviewed through a permitting process and various programs related to transportation emissions 
become required. If emissions are not brought down quickly, further measures may be imposed. These 
measures can impede economic development by requiring greater investment in pollution controls for 
expanded or new facilities. This process creates localized costs of doing business that could encourage 
development to happen elsewhere—in a different county of New Mexico or in another state entirely.  


Nonattainment is classified in multiple levels of severity depending on ozone concentration. Each level 
has its own requirements that become more severe and require more time for remediation at higher 
ozone concentration levels. In our analysis, we examined data from the five counties in New Mexico 
with EPA air monitoring stations that overlapped with our emissions data.6 Nonattainment classification 
is based on the “design value,” which is the three-year average of the monitor’s fourth highest eight-
hour average ozone reading in each year. Among the five oil and gas producing counties, only Eddy and 
Lea Counties had locations with design values above the nonattainment threshold as of the end of 2019. 
It is impossible to determine exactly how severe future ozone design values will be, but an estimate can 
be obtained through historical growth rates in annual ozone values. Figure 1 shows this increase in 


 
6 Other counties may have poor or worsening air quality but are not monitored. 
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ozone design values (three-year average) between 2015–2021, with 2020 and 2021 representing 
projected values. Design values for 2020 and 2021 are calculated by continuing the average growth 
trajectory of the three previous years. Assuming this conservative level of growth, by 2021 Eddy County 
will enter moderate nonattainment and Lea County remains in marginal nonattainment. Design values 
for Rio Arriba, Sandoval, and San Juan Counties under these assumptions would be under 70 ppb and 
thus technically in attainment by 2021; but increases in their annual ozone values would push those 
counties into nonattainment as well. 


Figure 1. Projected ozone design values to 2021 


  
Source: Synapse calculations based on EPA historical design values.  


Our projection supports the idea that nonattainment is an imminent threat and the resulting regulatory 
costs are highly probable in the near term unless actions are taken. The proposed rules could help the 
state avoid the costs associated with nonattainment, as well as avoid the human health impacts of 
higher ground-level ozone levels. Once a county falls into a nonattainment status of moderate or above, 
the state must file a state implementation plan (SIP) that outlines its path to compliance. At the 
moderate nonattainment level, the SIP must include developing a major emissions statement and 
conducting a transportation conformity demonstration, including a motor vehicle emissions budget. 
Furthermore, all major emissions sources greater than 100 metric tonnes per year must go through new 
source review and permitting. These major emissions sources are also required to purchase offset 
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credits to ensure there is no increase in emissions. At the moderate level, there is also the requirement 
to impose reasonably available control technology on all major emitting sources, reduce VOC emissions 
by 15 percent of the county’s baseline, and impose a vehicle inspection and maintenance program. 


For our analysis, we modeled avoided costs based on a moderate nonattainment level using information 
from two reports from Texas, one developed by the Capital Area Council of Governments (CAPCOG) and 
the other conducted for the Alamo Area Council of Governments focusing on the San Antonio 
metropolitan area.7,8 These studies occurred after NAAQS standards were made more stringent—
decreasing from 75 ppb to 70 ppb in 2015—after which a number of counties fell into nonattainment, 
including those outlined in these reports. It is difficult to quantify the specific costs of compliance 
actions because, while there are general benchmarks that must be met, how a state decides to meet 
them can be very different. Our analysis attempted to quantify the hard costs associated with 
nonattainment, including permitting, offsets, and vehicle inspection and maintenance. Because our 
analysis is forward-looking, we could not reasonably estimate some of the softer costs associated with 
nonattainment, such as the loss of business expansion due to permitting costs.  


Overall, the most significant costs identified in our nonattainment analysis stem from increased 
permitting costs and the cost of offset purchases. These costs are incurred because any new major 
emitting source above 100 tonnes per year of NOX or VOCs that is built in the state under nonattainment 
must go through a special permitting process. In addition, any new emissions source must purchase 
offset credits equal to 1.15 times the tonnes per year amount in the permit. Using data from the New 
Mexico Environment Department Air Quality Bureau, we were able to approximate the size and quantity 
of permits by county. We took offset prices from 2017 California Air Resources Board (CARB) data and 
used them to determine total offset costs.9 The costs of vehicle inspection and maintenance programs 
were calculated using inspection and repair costs outlined in the Texas reports multiplied by the number 
of vehicles in New Mexico. We calculated vehicle quantities using populations by county and motor 
vehicle registrations in the state to determine vehicles per county. Finally, the cost of a 15 percent 
reduction in VOCs was calculated using EPA data of VOC emissions in the state of New Mexico and 
CAPCOG’s estimate of the cost per tonne of VOC reduction.10 


 
7 Capital Area Council of Governments (CAPCOG). 2015. The Potential Costs of Ozone Nonattainment Designation to Central 


Texas. Available at: 
http://www.capcog.org/documents/airquality/reports/2015/Potential_Costs_of_a_Nonattainment_Designation_09-17-
15.pdf. 


8 Navin, S. et al. 2017. Potential Cost of Nonattainment in the San Antonio Metropolitan Area. Available at: 
https://www.tceq.texas.gov/assets/public/agency/nc/air/Appendix-B-for-EPA-HQ-OAR-2018-0635.pdf. 


9 California Air Resources Board, New Source Review - Emission Reduction Credit Offsets. Available at: 
https://ww3.arb.ca.gov/nsr/erco/erc17.pdf. Accessed 2019. 


10 CAPCOG. 2015. The Potential Costs of Ozone Nonattainment Designation to Central Texas. Pg. 77.  



https://www.tceq.texas.gov/assets/public/agency/nc/air/Appendix-B-for-EPA-HQ-OAR-2018-0635.pdf

https://ww3.arb.ca.gov/nsr/erco/erc17.pdf
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Value of Captured Gas 


Methane that is produced (either as the primary product or associated with oil production) can have 
one of three fates: (1) it is captured into the pipeline infrastructure and carried downstream to eventual 
customers; (2) it is lost or purposely emitted into the atmosphere; or (3) it is burned in a flare. One 
effect of the proposed regulations would be shifting methane that would have been emitted or flared 
into the captured category. Captured gas has economic value, so the increased capture results in an 
economic benefit attributable to the regulation. 


Synapse calculated the value of the captured gas to gas producers in New Mexico using a method based 
on revealed market prices, combined with expert assessment of the impact of increased gas pipeline 
capacity. Gas prices paid to producers in New Mexico are lower than the Henry Hub price (the most 
common national benchmark for natural gas prices) because of the cost to transport gas to the national 
market. This difference between Henry Hub and New Mexico gas prices is called the “basis.”  


In New Mexico, oil and gas is primarily produced in two locations: the Permian Basin (southeastern New 
Mexico) and the San Juan Basin (northwestern New Mexico). We used market forward prices from CME 
Group for basis futures in the Permian and San Juan areas to calibrate current expected basis 
estimates.11,12 At each location, we calculated the average expected future basis for the next 18 months 
(through the end of 2021). In the Permian Basin, this average is $0.39 per mcf, while in the San Juan 
Basin the average is $0.30 per mcf. These 18-month averages are also very close to the midpoint 
between the highest and lowest monthly expected bases in each basin. 


We used the market projections of the Henry Hub natural gas price as revealed in the price of market 
forward purchases on the NYMEX exchange.13 These values tend to be lower than the U.S. Energy 
Information Administration’s projections from the Annual Energy Outlook, so the gas value reflected 
using these prices is a conservative estimate. In 2019 dollars, the market projection of Henry Hub prices 
is nearly flat, ranging between $2.23 per mcf and $2.29 per mcf in all years except for 2021 and 2022, 
when the futures market expects somewhat higher prices ($2.59 and $2.39 per mcf, respectively).  


Pipeline capacity out of both the Permian and San Juan production areas is currently constrained. This is 
demonstrated by the fact that the value of gas in New Mexico is substantially lower than the national 
Henry Hub price. Pipeline companies have begun substantial new investments in pipeline capacity to 
relieve these constraints. For example, the U.S. Energy Information Administration is tracking the 
progress of six announced pipelines or expansions to transport gas from the Permian Basin, totaling over 


 
11 CME Group, “Permian Natural Gas (Platts IFERC) Basis Futures Quotes.” Accessed July 31, 2020 at 


https://www.cmegroup.com/trading/energy/natural-gas/el-paso-permian-basin-natural-gas-basis-swap-futures-platts-
iferc.html.  


12 CME Group, “San Juan Natural Gas (Platts IFERC) Basis Futures Quotes.” Accessed July 31, 2020 at 
https://www.cmegroup.com/trading/energy/natural-gas/san-juan-basin-natural-gas-basis-swap-futures-platts-iferc.html. 


13 CME Group, “Henry Hub Natural Gas Futures Quotes.” Accessed July 31, 2020 at 
https://www.cmegroup.com/trading/energy/natural-gas/natural-gas.html.  



https://www.cmegroup.com/trading/energy/natural-gas/el-paso-permian-basin-natural-gas-basis-swap-futures-platts-iferc.html

https://www.cmegroup.com/trading/energy/natural-gas/el-paso-permian-basin-natural-gas-basis-swap-futures-platts-iferc.html

https://www.cmegroup.com/trading/energy/natural-gas/natural-gas.html
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8.4 billion cubic feet (Bcf) per day. Three new pipelines or expansions totaling 2.43 Bcf per day of 
capacity came online in 2019.14 As these pipelines enter service, the basis should decline. McKinsey & 
Company estimates that the basis should shrink to $0.10 per mcf once the constraints are relieved.15 
This remaining cost reflects the continued cost of transporting the gas away from New Mexico to the 
national market. We assumed that this new equilibrium would be established by 2025, with the basis 
declining linearly to $0.10 per mcf between 2021 and 2025. Subtracting the basis projection from the 
Henry Hub projection results in a projected net value of gas to New Mexico producers, by region (Figure 
2). 


The State of New Mexico will see some direct fiscal benefit from the increased capture and sale of gas 
resulting from these regulations, including federal royalties that are returned to the state, state trust 
royalties, emergency school tax, severance tax, conservation tax, and ad valorem production tax.16 The 
county-specific fractions of the gas value that would flow as royalties were provided directly by 
Spherical Analytics. Though the fiscal benefit from increased royalties does not impact the BCRs, we 
present the percentage of royalty benefit and absolute fiscal benefit by county in New Mexico. 


 
14 U.S. Energy Information Administration, “Pipeline projects.” Accessed August 10, 2020 at 


https://www.eia.gov/naturalgas/pipelines/EIA-NaturalGasPipelineProjects.xlsx. 
15 Brick, J. 2018. “Permian, we have a gas problem(s).” McKinsey & Company, July 1, 2018. 


https://www.mckinsey.com/industries/oil-and-gas/our-insights/petroleum-blog/permian-we-have-a-gas-problems.  
16 The tax calculations assume that 49 percent of federal royalties (a rate of 12.5 percent) are returned to the state of New 


Mexico; the state trust royalty tax rate is 19 percent; emergency school tax is 4 percent, severance tax is 3.75 percent; 
conservation tax is 0.19 percent; and the ad valorem tax varies by land type (ranging from 0.82 percent on tribal land to 1.39 
percent on private land). 



https://www.eia.gov/naturalgas/pipelines/EIA-NaturalGasPipelineProjects.xlsx

https://www.mckinsey.com/industries/oil-and-gas/our-insights/petroleum-blog/permian-we-have-a-gas-problems
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Figure 2. Projected value of captured gas in the San Juan and Permian regions, 2020–2030 


 
Source: Synapse calculations based on market futures prices for Henry Hub natural gas prices and near-term bases.  


Avoided Greenhouse Gas Costs 


Synapse quantified the impact that reducing methane emissions has on mitigating climate change, 
including reducing damages associated with the spread of disease, coastal destruction, and decreased 
food security. We applied the societal cost of methane calculated by the U.S. Government Interagency 
Working Group (IWG) in 2016, as calculated using a 3 percent real discount rate.17 The 3 percent 
discount rate was selected for this analysis because the IWG considers it a central estimate based on 
average climate outcomes. This cost is equivalent to $1,462 per tonne of methane in 2020 and escalates 
to $1,949 per tonne in 2030 (2019 dollars). 


 
17 Interagency Working Group on Social Cost of Greenhouse Gases. 2016. Addendum to Technical Support Document on Social 


Cost of Carbon for Regulatory Impact Analysis under Executive Order 12866: Application of the Methodology to Estimate the 
Social Cost of Methane and the Social Cost of Nitrous Oxide. Available at: 
https://19january2017snapshot.epa.gov/sites/production/files/2016-12/documents/addendum_to_sc-
ghg_tsd_august_2016.pdf. 



https://19january2017snapshot.epa.gov/sites/production/files/2016-12/documents/addendum_to_sc-ghg_tsd_august_2016.pdf

https://19january2017snapshot.epa.gov/sites/production/files/2016-12/documents/addendum_to_sc-ghg_tsd_august_2016.pdf
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2.2. Cost Estimation 


Oil and gas producers in New Mexico will incur costs in order to comply with the proposed rules. 
Synapse researched and compiled compliance costs by source of methane on a dollar-per-mcf and 
dollar-per-metric-tonne basis. We then calculated total costs by county using annual methane and VOC 
emissions reduction potential provided by Spherical Analytics. 


The 15 emissions sources outlined in our study can be broadly classified in two categories: vented and 
fugitive emissions. Vented emissions are the intentional release of gases (e.g., flaring and venting), while 
fugitive emissions are the result of unintentional gas leaks from various valves, pumps, and other 
equipment throughout the production, gathering, and boosting processes. Reductions in vented 
emissions are primarily accomplished through increasing gas capture with vapor recovery units (VRU) 
and zero-emissions equipment. Reductions in fugitive emissions come from quarterly leak detection and 
repair (LDAR).  


The proposed state emissions rules address only fugitive methane emissions, as they do not address gas 
venting and flaring. Within the category of fugitive emissions, the largest methane reduction potential 
comes from equipment malfunctions (i.e., “abnormal emissions”), which represent 79 percent of the 
total methane emission reduction potential and 65 percent of VOC reduction. Abnormal emissions are 
measured by comparing the difference between top-down site-level measurements and bottom-up 
aggregation of source-level emissions.18 Total site emissions can be calculated by using optical gas-
imaging cameras downwind of production facilities.19  


 
18 Zavala-Araiza, D. et al. 2017. Super-emitters in natural gas infrastructure are caused by abnormal process conditions. 


Available at: https://www.nature.com/articles/ncomms14012.  
19 EDF Methodology. Available at: https://www.edf.org/nm-oil-gas/methodology/. Accessed 2019. 



https://www.nature.com/articles/ncomms14012

https://www.edf.org/nm-oil-gas/methodology/
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Table 1. Emissions sources and corresponding abatement technology and unit cost 


Emission Source Technology 
Unit Cost  


($/mcf of reduced 
methane) 


Unit Cost  
($/tonne of reduced 


methane) 
Source 


Abnormal Emissions Quarterly LDAR* $0.00 $0.00 ICF, 2015 
Associated gas flaring VRU $4.18 $217.36 CARB, 2017 
Associated gas venting VRU $4.18 $217.36 CARB, 2017 


Centrifugal 
compressors 


Wet Seal Degassing 
Recovery System for 
Centrifugal Compressors 


$0.82 $42.64 CARB, 2017 


Dehydrators VRU $4.18 $217.36 CARB, 2017 


Gathering station 
blowdowns 


Transmission Station 
Venting -Redesign 
Blowdown Systems /ESD 
Practices 


$3.84 $199.68 ICF, 2016 


Gathering stations LDAR (weighted average) $7.35 $382.20 ICF, 2015 
High-bleed pneumatic 
controller 


High-bleed to zero-bleed 
pneumatic controller $7.89 $410.14 Carbon 


Limits, 2016 
Leaks LDAR (weighted average) $7.35 $382.20 ICF, 2015 


Liquids unloading 
Liquid Unloading - Install 
Plunger Lift Systems in 
Gas Wells 


$5.03 $261.56 ICF, 2016 


Low-bleed pneumatic 
controller 


Low-bleed to zero-bleed 
pneumatic controller $49.30 $2,563.40 Carbon 


Limits, 2016 
Malfunctioning 
pneumatic controllers Quarterly LDAR* $0.00 $0.00 ICF, 2015 


Oil and condensate 
tanks VRU $4.18 $217.36 CARB, 2017 


Pneumatic pump Solar electric pneumatic 
pump replacement $4.86 $217.36 ICF, 2016 


Reciprocating 
compressors 


Replacement of 
Reciprocating 
Compressor Rod Packing 
Systems 


$1.83 $95.16 CARB, 2017 


Note: Abnormal emissions and malfunctioning pneumatic controllers are addressed by quarterly LDAR for leaks and gathering 
stations, therefore their costs are not repeated. 


All types of fugitive emissions can be mitigated through LDAR. LDAR is one of the most common 
emission mediation methods and is relatively inexpensive to implement on a cost-per-volume basis. The 
cost of LDAR is primarily associated with the labor cost of sending a technician to the site. We assume 
that all abnormal emissions (including those from malfunctioning pneumatics) will be identified and 
addressed as part of the quarterly LDAR process. Therefore, we conclude that there is no additional cost 
associated with those two source categories.  


Retrofitting high- and low-bleed pneumatic controllers with zero-bleed alternatives represents the 
second-largest emissions reduction category (7 percent). Pneumatic controllers are also the most 
significant cost driver, as there is a higher capital cost relative to the volume of gas savings. It should be 
noted that all costs per unit of emissions reduction are variable, and this is particularly true for zero-
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bleed systems. In the face of this variability we have taken a conservative approach which likely over-
represents these costs. 


Sources of Cost Data 


Synapse compiled abatement technology cost data from several sources. Given that LDAR makes up a 
substantial portion of the emissions reductions in this analysis, we utilized a source specific to LDAR that 
calculated costs using facility models and Monte Carlo simulations.20 Zero-bleed pneumatic controller 
costs were calculated using a Carbon Limits tool developed for the Clean Air Task Force.21 For the 
remaining technologies, we use a 2017 CARB report for the costs it contains (including VRU, wet seal 
degassing, and reciprocating compressors) because it was the most recent source of methane 
abatement technology costs.22 The remainder of costs that were not covered by other more recent 
sources were sourced from two reports by ICF International, one prepared for EDF in 2014 and the other 
prepared for One Future, Inc. in 2016.23 In all cost categories for which we relied on an ICF International 
report, the two reports agreed and we have cited the 2016 report. Table 1 summarizes each emissions 
source analyzed by Spherical, the technology used, and the cost of emissions reduction on a dollar-per-
mcf and dollar-per-tonne basis.  


3. BENEFIT-COST RESULTS 


3.1. Benefit-Cost Ratio Definitions 


Comparing the benefits and costs described above yields a BCR with the discounted benefits in the 
numerator and the discounted costs in the denominator. A BCR above 1 indicates that the program is 
cost-effective because the total lifetime benefits outweigh the total lifetime costs of the regulation. In 
contrast, a BCR below 1 indicates that the program is not cost-effective because the costs are higher 
than the benefits. All costs and benefits in this analysis were discounted at a rate of 3 percent and in 
constant 2019 dollars. Synapse calculated three distinct BCRs, each different in which benefits are 
included in the numerator of the ratio: 


 
20 ICF International. 2015. Leak Detection and Repair Cost-Effectiveness Analysis (Revised 2016). Available at: 


https://www.edf.org/sites/default/files/content/edf_ldar_analysis_120415_v7.pdf. 
21 Carbon Limits. 2016. Zero emission technologies for pneumatic controllers in the USA. Available at: 


https://www.ourenergypolicy.org/wp-content/uploads/2014/04/epa-devices.pdf. 
22 California Air Resources Board. 2017. Regulation for greenhouse gas emission standards for crude oil and natural gas 


facilities, Attachment 2. Available at: https://ww3.arb.ca.gov/regact/2016/oilandgas2016/oilgasatt2.pdf  
23 ICF International. 2014. Economic Analysis of Methane Emission Reduction Opportunities in the U.S. Onshore Oil and Natural 


Gas Industries. Available at: https://www.edf.org/sites/default/files/methane_cost_curve_report.pdf; ICF. 2016. Economic 
Analysis of Methane Emission Reduction Potential from Natural Gas Systems. Available at: http://onefuture.us/wp-
content/uploads/2018/05/ONE-Future-MAC-Final-6-1.pdf 



https://www.edf.org/sites/default/files/content/edf_ldar_analysis_120415_v7.pdf

https://www.ourenergypolicy.org/wp-content/uploads/2014/04/epa-devices.pdf

https://ww3.arb.ca.gov/regact/2016/oilandgas2016/oilgasatt2.pdf

https://www.edf.org/sites/default/files/methane_cost_curve_report.pdf

http://onefuture.us/wp-content/uploads/2018/05/ONE-Future-MAC-Final-6-1.pdf

http://onefuture.us/wp-content/uploads/2018/05/ONE-Future-MAC-Final-6-1.pdf
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1. New Mexico BCR: This ratio includes the benefits of captured gas, avoided health 
impacts for New Mexico, and the value of avoided NAAQS nonattainment. These benefit 
streams are the most tangible benefits to New Mexicans. Though the NAAQS 
nonattainment benefits have a high degree of uncertainty, we consider this ratio to be 
conservative because the local health benefits associated with reduced ground-level 
ozone are not included. 


2. National BCR: In addition to the benefits of the New Mexico BCR, this ratio also includes 
the avoided health impacts for the rest of the contiguous United States. This ratio 
quantifies the benefits of the proposed rules to the entire country. 


3. Global BCR: In addition to the benefits of the National BCR, this ratio also includes the 
greenhouse gas benefit of avoided methane emissions. This benefit is only included in 
the Global BCR because the value will accrue to the benefit of people around the world, 
rather than just to Americans. 


3.2. Overview of Results 


The proposed oil and gas emission reduction rules were found to be cost-effective across all three BCRs. 
The New Mexico BCR, which is considered the most conservative ratio, is 1.32 over the 11-year study 
period. If negative health impacts from ground-level ozone were quantified, this ratio would be higher. 
Based on this perspective, for every $1 million of costs associated with the proposed rules, New 
Mexicans are expected to benefit by at least $1.32 million from captured gas revenue, reduced health-
related costs, and reduced NAAQS compliance costs. This translates to a net benefit of $0.49 per mcf of 
recovered methane.  


The National BCR, which also includes the human health benefits to the rest of the contiguous United 
States from particulates associated with reduced VOC emissions, is 1.85 over the 11-year study period. 
In this case, for every $1 million of costs associated with the comprehensive controls, the United States 
is expected to benefit by at least $1.85 million from captured gas revenue, reduced health-related costs, 
and reduced ozone regulation compliance costs. This translates to a net benefit of $1.30 per mcf of 
recovered methane. 


Finally, the Global BCR—which includes all benefits from the National BCR, plus the avoided social cost 
of methane—is 22.95 over the 11-year study period. For every $1 million of costs associated with the 
proposed rules, we calculate a global benefit of at least $22.95 million from captured gas revenue, 
reduced health-related costs, reduced ozone regulation compliance costs, and mitigation of climate 
change. This translates to a net benefit of $33.36 per mcf of recovered methane. 
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 Figure 3. Net benefits and benefit-cost ratios for the proposed rules in New Mexico  


 
Source: Synapse calculations. 


3.3. Cost Summary 


In total, the comprehensive controls are expected to achieve a 450 million mcf reduction in methane 
emissions and nearly 3 million tonnes reduction of VOCs from 2020–2030. The total compliance cost of 
$1.7 billion translates to $3.75 per mcf of methane reduced or $195.50 per tonne of methane gas 
emissions reduced, in 2019 dollars. Furthermore, this translates to $573.40 per tonne of VOC reduced. 
About 77 percent of the cost is associated with zero-bleed controllers. 
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Table 2. Total cost of methane and VOC reduction by emissions source 


Emission Source  Methane Reduction 
(million mcf) 


 VOC Reduction 
 (thousand tonnes) 


Discounted NPV Cost 
 (2019$ millions) 


Abnormal Emissions 354 1,920 $0 
Gathering Stations 19 105 $127 
High-Bleed 


Pneumatic Controller 2 8 $12 


Leaks 26 116 $177 
Liquids Unloading 13 47 $57 
Low-bleed 


Pneumatic Controller 29 118 $1,271 


Oil and Condensate 
Tanks 5 618 $19 


Pneumatic Pump 2 10 $11 
Total 1,199 6,959 $1,684 


Source: Spherical Analytics (emissions reductions) and Synapse calculations (costs). Values may not sum to total due to rounding. 


3.4. Benefits Summary 


Human Health 


Reduced VOC emissions lead to lower human mortality, illnesses, and associated detriment to the 
economy. Though the VOC emission reductions originate in only nine of New Mexico counties, the 
benefits are reaped across the state as well as the country. Across New Mexico, the total discounted 
value of this subset of human health benefits amounts to just over $126 million over the 2020–2030 
study period. Within New Mexico, 87 percent of the health benefits from reduced VOC emissions are 
reaped in the nine counties where the emissions originate. Across the entire United States, the total 
discounted value of these health benefits amounts to about $1 billion over the study period.  


Note that these benefits do not include those associated with reduced ground-level ozone (resulting 
from reduced VOC emissions). As such, we consider this category of benefits to be conservative. Actual 
benefits are likely to be higher than what is estimated in this report.  


NAAQS Avoided Nonattainment Costs 


In total we found moderate nonattainment would cost the five New Mexico counties a total of $1.2 
billion (over a six-year nonattainment time period at a 3 percent discount rate), but we expect the actual 
impact could be much higher. This analysis excludes costs associated with project delays, decreases in 
gross regional product (GRP) due to loss of business expansion, and costs of point source emissions 
reductions through reasonably available control technology.24 While more localized to individual 
businesses, the softer costs of nonattainment may have large effects on the local economy. These 
localized impacts were outside the scope of this analysis. Therefore, we note that our estimate of 


 
24 Both Texas studies were able to approximate these costs, finding tens of billions of dollars in losses in GRP. 
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avoided nonattainment benefits is very conservative, and the BCRs are likely higher than calculated in 
this report.  


Table 3. Present value of cost of moderate nonattainment  


Measure Discounted NPV 
(Millions 2019$) 


NSR Permitting $23  
Offset $647  
Transportation 
Conformity $0.04  


Vehicle I-M $10  
15% VOC RFP $541  
Total $1,220  


Source: Synapse calculations. 


Examining each county individually, we found that the total costs at risk range from $62 million in 
Sandoval County to $416 million in San Juan County (Table 4). 


Table 4. Discounted value of avoided NAAQS nonattainment costs for 2020–2030, by county 


County Discounted NPV (Millions 2019$) 


Chaves - 


Colfax - 


Eddy $236 


Lea $369 


McKinley - 


Rio Arriba $138 


Roosevelt - 


San Juan $416 


Sandoval $62 


All $1,220 


Source: Synapse calculations. Note: Chaves, Colfax, McKinley, and Roosevelt Counties do not have air 
quality monitoring stations; therefore, we could not conduct the analysis for those four counties.  


Value of Captured Gas 


The value of captured gas from the comprehensive controls over the period of 2020 to 2030 varies 
greatly by county, from about $416,000 (McKinley) to just over $320 million (Eddy). This variation is due 
in large part to the volume of captured gas in each county and in small part to the difference in gas value 
between the Permian and San Juan Basins. The total discounted value of captured gas from the 
comprehensive controls over the 11-year study period is nearly $730 million (Table 5). Of this value, 
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approximately 14 percent ($99 million) is expected to be realized by the State of New Mexico in gas 
royalties.  


Table 5. Discounted value of captured gas and royalty revenues for 2020–2030, by county 


County Discounted NPV  
(Millions 2019$) 


Royalty Revenue 
(Millions 2019$) 


Percent of Revenue for 
Royalties 


Chaves $32 $4 13% 


Colfax $9 $0.8 9% 


Eddy $267 $37 14% 


Lea $252 $33 13% 


McKinley $0.3 $0.1 15% 


Rio Arriba $67 $9 14% 


Roosevelt $3 $0.3 10% 


San Juan $95 $13 14% 


Sandoval $3 $0.4 15% 


All $728 $99 14% 


Source: Synapse calculations (discounted NPV) and Spherical Analytics calculations (royalty percentages). Values may not sum to 
totals due to rounding. 


In a similar analysis, the Colorado Division of Public Health and Environment (CDPHE) conducted a cost-
benefit analysis of Colorado’s emissions regulations. Its analysis aligned with our findings, concluding 
that the emissions regulations are cost-effective.25 Furthermore, CDPHE found total annual costs of 
$59.2 million compared to $16.8 million in captured gas value, representing 28 percent of cost recovery. 
In our analysis, we calculated 10-year costs at $6.4 billion and a value of captured gas of roughly $2 
billion, or 31 percent of total costs. In its analysis, CDPHE found that the costs to oil and gas companies 
only represented 0.4 percent of their annual revenues and that regulations would be unlikely to cause 
price impacts to consumers. In fact, major oil and gas companies in Colorado supported these 
regulations.  


Avoided Greenhouse Gas Costs 


Reducing methane emissions has a long-term global benefit: mitigating the costly effects of climate 
change (e.g., sea-level rise and property damage, increased transfer of illnesses, ecological damage). The 
total discounted value of this global benefit amounts to $12.3 billion over the 2020–2030 study period 
(Table 6). McKinley County would generate the least of these benefits ($6 million), while Eddy County 
would generate the greatest of these benefits ($4.5 billion). 


 
25 Colorado Department of Public Health and Environment. 2014. Cost Benefit Analysis. Available at: 


http://www.ematrix.erg.com/files/control/BP%20Doc%20Colorado%201.pdf. 



http://www.ematrix.erg.com/files/control/BP%20Doc%20Colorado%201.pdf
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Table 6. Discounted value of avoided social cost of methane for 2020-2030, by county 


County Discounted NPV (Millions 2019$) 


Chaves $540 


Colfax $15 


Eddy $4,500 


Lea $4,260 


McKinley $6 


Rio Arriba $1,120 


Roosevelt $44 


San Juan $1,580 


Sandoval $50 


All $12,250 


Source: Synapse calculations. Values may not sum to total due to rounding.  
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4. CONCLUSIONS 


To calculate the cost-effectiveness of the proposed oil and gas emission rules in New Mexico, Synapse 
evaluated three BCRs of the regulation for 2020 through 2030, each with different combinations of 
benefit streams but the same cost assumptions. Where cost choices were available, higher technology 
cost assumptions were chosen to be as conservative as possible. These ratios range from conservative to 
comprehensive and are termed the New Mexico BCR, the National BCR, and the Global BCR. A BCR 
greater than 1 is considered cost-effective because the total benefits over the study period are greater 
than the total costs. Based on this analysis, we determined that the proposed rules are cost-effective 
without the existing exemptions, regardless of which BCR is used. 


Synapse considers the New Mexico BCR the most conservative ratio, inclusive of benefit streams that 
are readily quantifiable and have a direct and tangible impact on New Mexicans. The benefits calculated 
as part of this ratio include only the avoided human health costs (due to reduced air pollution) for New 
Mexicans, the avoided NAAQS nonattainment costs, and the value of captured (i.e., non-leaked or non-
vented) methane that supports the state’s economy. Though nonattainment has both direct and indirect 
costs, Synapse limited the analysis to the direct costs, including permit and transportation programmatic 
costs. The resulting New Mexico BCR is 1.32.  


The National BCR includes the benefits of the New Mexico BCR, plus the human health benefits reaped 
across the entire county. This ratio speaks to the cost-effectiveness of the proposed rules for the entire 
United States. The resulting National BCR demonstrates even greater cost-effectiveness, with a ratio of 
1.85. 


Finally, the Global BCR takes the most comprehensive view of benefits, including long-term climate 
benefits to the global population—not just to New Mexicans or Americans. The Global BCR includes all 
benefits from the National BCR, plus the avoided social cost of methane associated with methane’s 
greenhouse gas effect on climate change. The resulting Global BCR is 22.95, demonstrating the 
substantial global benefits that would flow from reducing methane emissions. 


This study illustrates that, regardless of the perspective of benefits, the proposed oil and gas emissions 
rules are cost-effective without the exemptions for sites with stripper wells or wells with a potential to 
emit less than 15 tons per year of VOCs. 
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The Carbon Limits tool used in this analysis estimated methane abatement costs by calculating 10-year 
lifetime capital costs of the project and emissions reductions from a zero-bleed controller. Key inputs 
and assumptions that affected the final cost in dollars per tonne of methane emissions avoided include 
the number of controllers at a site, the emissions factor of a high- and low-bleed controller in cubic feet 
per hour, and the capital costs of the project. Included in the capital cost are the controllers, control 
panel, solar panel, battery backup, as well as replacement batteries and labor over the lifetime of the 
project. We made a conservative assumption that there is no electric connection at these sites to power 
the controllers and that all devices are paired with solar and battery storage. Upfront capital costs for 
the project totaled $35,640 for an average site retrofit with six continuous bleed controllers (Table 7). 
Additional operating costs include $1,200 every four years for battery replacement and $480 annually 
for labor cost.  


Table 7. Upfront capital cost of an average zero bleed controller retrofit 
Type Unit Cost Units Total Cost 


Continuous Controller 4,000 6 $24,000 
Control Panel 4,000 1 $4,000 
Solar Panel 500 1 $500 
Battery 400 3 $1,200 
Installation Cost  20% of CAPEX $5,940 
Total   $35,640 


 


The largest driver of the abatement cost for zero-bleed controllers was the emissions rate. Additionally, 
capital costs were the same between high- and low-bleed retrofits, therefore high-bleed devices had a 
much lower cost per mcf of methane emissions avoided comparative to low-bleed because their 
emissions reduction potential is greater. We used EPA’s reported emissions rate of 13.75 standard cubic 
feet per hour (scfh) for high-bleed devices and 2.17 scfh for low-bleed.26 Controllers per site was taken 
from a University of Texas at Austin study that sampled the number of controllers at 65 sites throughout 
the United States.27 Overall, high-bleed controllers had an abatement cost of $7.89 per mcf of methane 
compared to a low-bleed retrofit at $49.3 per mcf.


 
26 EPA. 2014. Oil and Natural Gas Sector Pneumatic Devices. High and low bleed available in table 2-4 at: 


https://www.ourenergypolicy.org/wp-content/uploads/2014/04/epa-devices.pdf. 
27 Allen, D. et al. 2014. Methane Emissions from Process Equipment at Natural Gas Production Sites in the United States: 


Pneumatic Controllers. Available at: https://pubs.acs.org/doi/pdf/10.1021/es5040156?rand=pedkv1qx. 



https://www.ourenergypolicy.org/wp-content/uploads/2014/04/epa-devices.pdf

https://pubs.acs.org/doi/pdf/10.1021/es5040156?rand=pedkv1qx
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Nonattainment costs are composed of offset trading, 15 percent baseline VOC reduction, vehicle 
inspection and maintenance, new source review and permitting, and transportation conformity costs. 
Costs were dominated by offsets and VOC reduction which together accounted for 97 percent of the 
total.  


We approximated air permitting and offset costs using publicly available data sources through the New 
Mexico Environment Department Air Quality Bureau. For permitting cost, we used the annual number of 
new permits by county and cost per permit. First, we found the percentage of total Title V permits 
(major emissions sources greater than 100 tonnes per year) by county by taking total permits by county 
divided by the total permits in the state from the “Permitted Facilities Lat Long” dataset.28 Then, annual 
permitting data between 2016 and 2018 was used to calculate the average number of new permits 
granted by year in New Mexico.29 Between 2016 and 2018 there were 31 new Title V permits on 
average. To find new permits by county, we multiplied the county-level distribution percentage by the 
annual average number of Title V permits in the state of New Mexico. S. Navin, et al. estimated 
permitting costs between $100,000 and $250,000; therefore, we used the average for our cost and 
multiplied by annual permit count to get total cost (Table 8).30 


Table 8. Average Title-V permitting distribution and cost by county 


County Title-V (%) Annual Permit 
Count 


Average 
Permit Cost 


Annual 
Permit Cost 


Six-Year 
Permit Costs 


Eddy 20.9 6 $175,000 $1,050,000  $6,951,647  


Lea 18 6 $175,000 $1,050,000  $6,951,647  


Rio Arriba 7.6 2 $175,000 $350,000  $2,317,215  


Sandoval 21.5 7 $175,000 $175,000  $1,158,607  


San Juan 2.9 1 $175,000 $1,225,000  $8,110,255  


ALL 70.9 22 $175,000 $3,850,000 $25,489,373 


Source: Synapse calculations. 


 
28 At the time of our analysis, we used the file “Permitted Facilities Lat Long as of 07/01/19.” Current version is as of 09/03/19. 


Available at: https://www.env.nm.gov/air-quality/aqb-p_current_permitting_activites/. 
29 New Mexico Environment Department. Monthly Report of Title V Permitting Activities Fiscal Year 2016-2018. Available at: 


https://www.env.nm.gov/air-quality/monthly-report-of-permitting-statistics/. 
30 Navin, S. et al. 2017. Potential Cost of Nonattainment in the San Antonio Metropolitan Area. Available at: 


https://www.tceq.texas.gov/assets/public/agency/nc/air/Appendix-B-for-EPA-HQ-OAR-2018-0635.pdf. 
 



https://www.env.nm.gov/air-quality/aqb-p_current_permitting_activites/

https://www.env.nm.gov/air-quality/monthly-report-of-permitting-statistics/

https://www.tceq.texas.gov/assets/public/agency/nc/air/Appendix-B-for-EPA-HQ-OAR-2018-0635.pdf
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Under moderate nonattainment, any new major emissions source must also supply an offset equal to 
1.15 times the amount specified in its permit. For offset cost we multiplied the annual number of 
permits filed by county and the average permit size in tonnes of both NOx and VOC that we calculated 
from our initial “Permitted Facilities Lat Long” dataset. We used the maximum value between VOC and 
NOX to calculate the total required offset amount. Offset costs were taken from CARB offset transactions 
from 2017 for both NOX and VOCs. Average NOX offset costs per tonne were $13,883 and VOC were 
$6,242 per tonne. We used the average of the two offset costs (Table 9).31  


Table 9. Average Title-V emissions and offset costs by county 


County NOX 
(tonnes/year) 


VOC 
(tonnes/year) 


Offset 
Amount 
(tonnes) 


Offset Cost 
($/tonne) 


Annual Offset 
Cost 


Six-Year 
Offset Cost 


Eddy 176.6 197.1 1360.1 10,062.5 $13,686,078  $90,610,270  


Lea 587.6 134.4 4054.6 10,062.5 $40,799,348 $270,116,834  


Rio Arriba 188.2 200.6 461.3 10,062.5 $4,641,746  $30,731,220  


Sandoval 82.1 53.3 94.4 10,062.5 $950,051  $6,289,922  


San Juan 589.5 164.3 4745.3 10,062.5 $47,749,655 $316,132,149  


ALL 1,624.0 749.7 10,715.7 10,062.5 $107,826,877 $713,880,398  


Source: Synapse calculations. 


We calculated costs associated with 15 percent VOC reductions by using EPA National Emissions 
Inventory Data VOCs from 2014 and CAPCOG’s cost in dollars per tonne of VOC emission reductions 
(Table 10).32  


 
31 California Air Resources Board. 2017. New Source Review – Emissions Reduction Credit Offsets. Available at: 


https://ww3.arb.ca.gov/nsr/erco/erc17.pdf. 
32 EPA National Emissions Inventory Data 2014. https://www.epa.gov/air-emissions-inventories/2014-national-emissions-


inventory-nei-data. 



https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data

https://www.epa.gov/air-emissions-inventories/2014-national-emissions-inventory-nei-data
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Table 10. Estimation of 15 percent VOC reduction costs by county, 2020–2030 


County VOC Baseline 
(tonnes) 


Reduction 
(tonnes) 


VOC 
Reduction 


$/ton 
Total Cost 


Eddy 122,785.6  18,417.8  7,965  $161,871,974 


Lea 97,680.2  14,652.0  7,965  $128,774,782  


Rio Arriba 89,329.0  13,399.3  7,965  $117,765,088 


Sandoval 43,329.6  6,499.4  7,965  $57,122,698  


San Juan 99,706.6  14,956.0  7,965  $131,446,167  


All 452,831.0 67,924.5 7,965  $596,980,711  


Source: Synapse calculations. 


The remainder of costs were relatively small in comparison to offsets, and VOC reduction represented 
just 3 percent of total costs. A transportation conformity analysis estimated at $0.10 per person by 
CAPCOG was multiplied by county-level census data to get total costs.33 Similarly, vehicle inspection and 
maintenance was calculated using county-level population data in addition to vehicle registration data 
and CAPCOG cost estimations. CAPCOG estimated inspection and repair costs as well as the percentage 
of vehicles that would require repair of the total vehicles inspected. From those estimations, we 
calculated an average cost per vehicle at $26.26 which includes initial inspection and a percentage of 
total vehicles that would require a secondary inspection and repair. Using total New Mexico vehicle 
registrations, we determined a statewide vehicles-per-person number based on state population. This 
ratio of .87 vehicles per person was multiplied by total population by county and finally by the cost of 
$26.26 per vehicle for a total shown in Table 11. 


Table 11. Vehicle inspection and maintenance and transportation conformity costs based on county population  


County Population Vehicles I-M Cost Transportation 
Conformity Cost 


Eddy 57,900 50,385  $1,459,913.18 $6,388.89 


Lea 69,611 60,576  $1,755,198.90 $7,681.13 


Rio Arriba 39,006 33,943  $983,512.49 $4,304.06 


Sandoval 145,179 126,335  $3,660,599.92 $16,019.57 


San Juan 125,043 108,813  $3,152,882.96 $13,797.70 


All 436,739 380,051 $11,012,107.45 $48,191.36 


 


For other cost calculations including LDAR, wet seal degassing for centrifugal compressors, and 
replacement of reciprocating compressor rod packing systems, we utilized values from a CARB proposed 


 
33 County-level population data taken from U.S. Census Bureau. https://www.census.gov/. 



https://www.census.gov/
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regulation.34 CARB reported emissions reductions in metric tonnes of carbon dioxide equivalent (CO2e) 
which we converted to tonnes of methane by dividing by IPCC’s global warming potential for methane.35 
We then multiplied by 52 to convert tonnes to mcf.36


 
34 California Air Resources Board. 2017. Regulation for greenhouse gas emission standards for crude oil and natural gas 


facilities, Attachment 2. Available at: https://ww3.arb.ca.gov/regact/2016/oilandgas2016/oilgasatt2.pdf. 
35 Using 100-year global warming potential (25) for methane from IPCC Annual Report 4. Chapter 2 table 2.14. Changes in 


Atmospheric Constituents and in Radiative Forcing. Available at: https://wg1.ipcc.ch/publications/wg1-ar4/ar4-wg1-
chapter2.pdf. 


36 Using a calculated tonnes to cubic feet conversion. Available at: 
https://www.ucsusa.org/sites/default/files/legacy/assets/documents/clean_energy/Infographic-Climate-Risks-of-Natural-
Gas-Fugitive-Emissions-Methodology-and-Assumptions.pdf. 



https://ww3.arb.ca.gov/regact/2016/oilandgas2016/oilgasatt2.pdf

https://wg1.ipcc.ch/publications/wg1-ar4/ar4-wg1-chapter2.pdf

https://wg1.ipcc.ch/publications/wg1-ar4/ar4-wg1-chapter2.pdf

https://www.ucsusa.org/sites/default/files/legacy/assets/documents/clean_energy/Infographic-Climate-Risks-of-Natural-Gas-Fugitive-Emissions-Methodology-and-Assumptions.pdf

https://www.ucsusa.org/sites/default/files/legacy/assets/documents/clean_energy/Infographic-Climate-Risks-of-Natural-Gas-Fugitive-Emissions-Methodology-and-Assumptions.pdf





 


Synapse Energy Economics, Inc. Cost-Effectiveness of Comprehansive Oil and Gas Emissions Reduction Rules in NM 24 


Source Emission Type CHAVES COLFAX EDDY LEA MCKINLEY RIO 
ARRIBA ROOSEVELT SAN JUAN SANDOVAL ALL 


COUNTIES 
Abandoned 
Wells 


CH4 Emissions 507  0  1,421  2,537  101  406  304  1,116  0  6,394  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 209  0  522  940  0  104  104  313  0  2,192  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Abnormal 
Emissions 


CH4 Emissions 723,460  189,384  6,066,805  5,746,067  7,760  376,294  60,897  1,153,228  45,041  14,368,936  


CH4 Reduction 344,601  90,119  2,873,902  2,724,923  3,701  168,064  28,895  541,515  21,448  6,797,168  


VOC Emissions 239,380  4,612  1,871,394  1,721,050  169  40,159  18,336  148,488  4,556  4,048,144  


VOC Reduction 114,051  2,186  886,539  816,288  89  16,726  8,698  69,269  2,186  1,916,032  


Associated gas 
flaring 


CH4 Emissions 1,103  53  57,712  41,643  0  525  158  735  53  101,980  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 367  0  17,519  12,326  0  105  52  105  0  30,474  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Associated gas 
venting 


CH4 Emissions 1,260  158  38,120  25,991  315  1,995  263  15,542  1,523  85,166  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 419  0  12,252  7,644  0  314  105  1,780  157  22,671  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Centrifugal 
Compressors 


CH4 Emissions 293  0  2,926  1,873  0  176  59  293  0  5,619  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 114  0  912  570  0  57  0  57  0  1,710  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Combustion 
Exhaust 


CH4 Emissions 3,950  1,756  32,293  32,418  63  29,471  251  61,262  3,073  164,536  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 503  251  4,149  4,149  0  3,835  0  7,921  377  21,185  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Dehydrators CH4 Emissions 150  150  1,204  827  0  2,482  0  5,341  75  10,230  
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Source Emission Type CHAVES COLFAX EDDY LEA MCKINLEY RIO 
ARRIBA ROOSEVELT SAN JUAN SANDOVAL ALL 


COUNTIES 
CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 74  0  369  221  0  369  0  812  0  1,845  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Flares CH4 Emissions 1,131  0  16,650  17,593  0  314  63  440  63  36,254  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 378  0  5,356  5,230  0  63  0  63  0  11,089  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Gathering 
Pipelines 


CH4 Emissions 10,195  5,622  82,084  86,582  75  77,736  600  98,576  2,474  363,944  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 3,523  1,949  28,485  30,059  0  18,215  225  23,088  600  106,143  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Gathering 
Station 
Blowdowns 


CH4 Emissions 1,426  2,327  37,158  30,702  0  23,270  150  35,281  1,201  131,515  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 522  821  12,834  10,595  0  5,447  75  8,208  298  38,800  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Gathering 
Stations 


CH4 Emissions 13,938  22,923  362,165  298,915  141  226,539  1,698  343,700  12,027  1,282,047  


CH4 Reduction 3,861  6,340  100,340  82,819  58  62,763  461  95,211  3,343  355,196  


VOC Emissions 4,811  7,924  125,727  103,794  0  53,064  566  80,516  2,830  379,232  


VOC Reduction 1,325  2,189  34,794  28,746  0  14,690  173  22,294  806  105,017  


High-Bleed 
Pneumatic 
Controller 


CH4 Emissions 3,737  113  11,135  14,495  0  7,776  75  9,173  453  46,958  


CH4 Reduction 2,353  78  7,008  9,129  0  4,888  52  5,767  284  29,560  


VOC Emissions 1,289  0  3,526  4,322  0  1,365  38  1,365  38  11,942  


VOC Reduction 810  0  2,222  2,719  0  863  26  863  26  7,528  


Intermittent-
bleed 
Pneumatic 
Controller 


CH4 Emissions 4,827  815  67,197  42,688  125  108,693  376  161,159  2,445  388,325  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 1,568  0  20,761  12,733  0  21,326  125  27,598  251  84,363  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Leaks CH4 Emissions 22,639  12,361  179,310  184,102  139  163,337  1,250  209,310  5,486  777,935  


CH4 Reduction 14,454  7,884  114,087  117,229  57  103,975  800  133,226  3,485  495,197  
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Source Emission Type CHAVES COLFAX EDDY LEA MCKINLEY RIO 
ARRIBA ROOSEVELT SAN JUAN SANDOVAL ALL 


COUNTIES 
VOC Emissions 7,571  278  55,292  55,153  0  30,633  347  32,578  556  182,409  


VOC Reduction 4,808  172  35,262  35,147  0  19,520  229  20,779  343  116,261  


Liquids 
Unloading 


CH4 Emissions 675  825  3,074  2,175  150  229,530  75  148,471  1,650  386,625  


CH4 Reduction 378  566  1,888  1,322  0  144,432  0  93,456  1,133  243,175  


VOC Emissions 225  0  976  676  0  47,021  0  25,689  150  74,738  


VOC Reduction 187  0  560  374  0  29,332  0  15,880  187  46,520  


Low-bleed 
Pneumatic 
Controller 


CH4 Emissions 22,688  1,316  54,840  47,570  313  474,630  627  341,761  7,521  951,266  


CH4 Reduction 13,097  760  31,658  27,461  181  273,995  362  197,292  4,342  549,148  


VOC Emissions 7,577  0  17,346  14,152  0  101,570  188  63,309  751  204,893  


VOC Reduction 4,374  0  10,013  8,170  0  58,634  108  36,547  434  118,280  


Malfunctioning 
Pneumatic 
Controller 


CH4 Emissions 29,109  4,126  224,733  160,580  565  652,890  1,357  703,478  12,265  1,789,104  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 9,720  113  69,738  47,754  0  134,503  452  124,500  1,187  387,967  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Oil and 
Condensate 
Tanks 


CH4 Emissions 3,782  204  40,273  36,900  51  39,660  716  52,641  869  175,095  


CH4 Reduction 2,050  95  22,074  20,214  48  21,692  381  28,843  477  95,875  


VOC Emissions 24,352  1,381  259,687  238,098  358  256,003  4,553  340,059  5,730  1,130,222  


VOC Reduction 13,297  763  142,031  130,258  191  140,029  2,478  186,022  3,146  618,215  


Pneumatic 
Pump 


CH4 Emissions 2,260  699  13,881  12,482  0  7,694  161  16,087  215  53,480  


CH4 Reduction 1,552  517  9,682  8,721  0  7,834  74  16,408  222  45,010  


VOC Emissions 752  0  4,513  3,761  0  1,236  54  2,310  0  12,626  


VOC Reduction 503  0  3,091  2,588  0  1,222  0  2,300  0  9,705  


Produced 
Water 


CH4 Emissions 1,349  9,970  76,386  112,068  75  3,298  600  19,565  1,274  224,587  


CH4 Reduction 24  174  1,334  1,957  1  58  10  342  22  3,922  


VOC Emissions 74  594  4,526  6,603  0  223  0  1,187  74  13,280  


VOC Reduction 1  10  79  115  0  4  0  21  1  232  


Reciprocating 
Compressors 


CH4 Emissions 184  184  1,720  1,167  0  2,274  0  4,854  123  10,507  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 62  0  558  372  0  434  0  806  0  2,233  
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Source Emission Type CHAVES COLFAX EDDY LEA MCKINLEY RIO 
ARRIBA ROOSEVELT SAN JUAN SANDOVAL ALL 


COUNTIES 
VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Well 
Completions 


CH4 Emissions 83  0  4,949  4,810  0  222  56  1,668  250  12,038  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 27  0  1,504  1,395  0  27  27  246  27  3,255  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Well Testing CH4 Emissions 2  0  20  20  0  16  0  20  0  79  


CH4 Reduction 0  0  0  0  0  0  0  0  0  0  


VOC Emissions 0  0  6  6  0  2  0  2  0  16  


VOC Reduction 0  0  0  0  0  0  0  0  0  0  


Well 
Workovers 


CH4 Emissions 102  0  918  918  0  714  0  918  0  3,572  


CH4 Reduction 63  0  568  568  0  442  0  568  0  2,208  


VOC Emissions 0  0  268  268  0  89  0  89  0  714  


VOC Reduction 0  0  166  166  0  55  0  55  0  442  
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Leak detection and repair is a pressing concern for the oil and gas 
industry, as leaks profoundly undermine the industry’s claim for part of 
the future energy mix. Companies are concerned about lost product, 
current and future regulations, and the impact on their reputations. State 
and federal authorities worry about damage to public health, climate 
change implications, and lost revenue. Innovators see a potential new 
market in solving all of these problems. Unfortunately, although the past 
couple of years have shown significant creativity in leak detection and 
repair strategies, many new technologies have stalled just past the pilot 
stage. 


The challenge
The increasing pace of technological change poses both a challenge 
and an opportunity.


• Innovators and industry have said that lack of a pathway for approval 
of new methods as compliance tools for leak detection and repair is 
the single biggest barrier to investing in and deploying new solutions. 
Without a pathway for approval of new methods, innovation can 
slow or even stop once a regulatory mandate is established, with the 
result that best practice is frozen. For potential entrepreneurs serving 
the oil and gas industry, demonstrating approval as a compliance 
device, or at least a pathway to approval, is essential to securing 
the scarce resources that turn an idea into a commercial offering. A 
nonexistent, multi-year, or uncertain approval process may lock in 
legacy technologies, and inhibit operators from lowering the cost of 
compliance over time. 


Executive summary 
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• For regulators, the broad and constantly changing array of potential 
new solutions can be daunting. They may question the quality of the 
data put forward by innovators, and lack the capacity to evaluate 
complex technologies and methods. Each regulator would need to 
match its ideal policy outcome with its legal authority, and engage 
other stakeholders such as local implementing and enforcing 
agencies, as appropriate.   


The opportunity
Resolving these questions is necessary in order to to unleash the 
potential of innovation to achieve environmental protection and advance 
economic prosperity. There is uncommonly strong agreement among 
environmentalists, regulators, innovators, and operators that alternative 
compliance pathways are needed. Many new and different leak detection 
and repair solutions are already advertising themselves, and the pipeline 
of future innovation could be strong. All agree about the need to achieve 
environmental protection and economic growth at the lowest possible 
cost, because: 


• Better technologies can achieve regulatory goals faster and at lower 
cost, and enable easier monitoring.


• Operators can lower their cost of compliance, report more effectively, 
and earn greater flexibility. 


• Innovators can bring the best of the sensor and data revolution to 
solve environmental and business challenges. 


This is a three-part report. The research questions were determined 
in collaboration with the Environmental Council of the States Shale 
Gas Caucus, and industry representatives, technology innovators, 
environmentalists, and federal regulators. 
 


Lessons learned
We review applicable policies in six states and a rule promulgated by the 
U.S. Environmental Protection Agency (EPA). Colorado and EPA are the 
only jurisdictions with an express and existing pathway for the approval 
of alternatives. The experience with these constructive attempts offers 
lessons learned for those and other jurisdictions. 


• The first and most important question raised by all stakeholders was 
how to demonstrate equivalency between the regulatory mandate 
and new methodologies. It is difficult to assess new techniques 
against the percentage reductions in emissions projected as the 
impact of current best practice. This pronounced difficulty is due to 
the shift from close-range technologies used on a fixed schedule to 
continuous or mobile approaches deployed over broader space and 
time. 


• The process for approvals, even with recent revisions, is still 
considered too uncertain and slow by some. To promote confidence 
in the system, concerns about privacy need to be balanced with the 
goals of transparency and opportunity for public input. 


• The consequences of an approval, for example on obligations to 
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inspect and report, can make a significant difference in the value of 
an approval, and therefore the incentive for operators and innovators 
to create new solutions in the first place. Stakeholders questioned 
how broadly an approval extends—one site at one operator, multiple 
sites of one operator, or even multiple similar sites and sources from 
different operators. 


• Demand for innovation is also influenced by whether there is an off-
ramp for the old approach, once a new methodology is approved, 
and whether new reporting and monitoring strategies may adapt 
to take advantage of technology capabilities. Many new digital 
technologies could allow operators to report more easily and more 
precisely on their own emissions, and give regulators faster and 
easier insights. 


• Finally, the fact that an approval in one state may not advance an 
application in another jurisdiction dramatically reduces the potential 
market for innovation and discourages investment. 


Evaluation Framework
We define a mathematical, technology-neutral framework for comparing 
emission reductions of different practices. It is important to note that 
the framework, and this report in general, concern methodologies, not 
technologies. The approach that reduces the most emissions in a given 
circumstance may combine different technologies used at different 
times and for different purposes. Even for one technology, the mitigation 
actions that the information triggers determine the emissions impact, not 
the technology specifications.  
 
Recommendations
This evaluation framework can be applied in a regulatory process and as 
a tool to facilitate interjurisdictional collaboration: 


• States and federal agencies can adopt the same model for evaluation 
of equivalency in leak detection and repair methodologies. Agencies 
can make their default approvable ranges for critical model inputs 
public, and even if they have different ranges, this still gives 
innovators and operators clearer goalposts for performance. 


• A transparent and rapid process is also essential to encourage 
innovation and maintain public confidence. 


• Allowing approved methodologies to be used as broadly as 
scientifically justified, providing an off-ramp for the status quo best 
practice, and allowing modified reporting and monitoring would all 
encourage innovation without sacrificing environmental impact. 


• Finally, jurisdictions can collaborate to take advantage of the work 
done in prior assessments, increasing the potential market for 
new solutions and therefore encouraging investment in better leak 
detection and repair. 


At heart, a regulatory framework that encourages innovation takes 
advantage of the fact that technology makes it faster and cheaper 
to understand the world, and creative methods using these new 
technologies can enable better detection, mitigation, and monitoring to 
reduce waste and protect the environment.  
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EPA and Colorado have promulgated rules that allow for approval of novel 
leak detection methods. Since these two rules form the basis of established 
best practice, and experience with those rules has revealed opportunities for 
improvement, we summarize these rules in detail below. Other states with 
leak detection and repair requirements on oil and gas are also summarized.
 
EPA
In 2016 EPA finalized a rule that requires broad reductions in volatile organic 
compounds (VOCs) and methane from a suite of oil and gas equipment.1 A 
key element of this rule is a requirement that oil and gas operators inspect 
for leaks at well sites, gas processing plants, and compressor stations. This 
“fugitive emissions monitoring” provision requires the use of either an optical 
gas imaging camera (OGI) or a Method 21 device.2 Alternatively, owners or 
operators of well sites and compressors,3 or, in the case of gas processing 
plants,4 manufacturers, may apply to EPA for approval to use another means 
to conduct these inspections.  


EPA’s fugitive emissions monitoring requirement is a work practice standard. 
The Clean Air Act (CAA) authorizes EPA to establish work practice standards 
instead of standards of performance where “it is not feasible to prescribe 
or enforce a standard of performance.”5 The CAA further authorizes EPA to 
approve of alternative work practice standards provided that such standards 
“will achieve a reduction in emissions of any air pollutant at least equiva-
lent to the reduction in emissions of such air pollutant achieved” under the 
required work practice standard.6 Accordingly, any alternative method for 


Regulatory context


1 Envt’l Protection Agency, Oil and Natural Gas Sector: Emission Standards for New, Reconstructed, and Modified Sources, 81 Fed. Reg.  
  35824, 35861 (June 3, 2016) (final rule).
2 40 C.F.R. §§ 60.5397a(c)(2). 
3 40 C.F.R. §§ 60.5398a(c), 60.5402a(c).
4 Id. at § 60.5402a(c).
5 42 U.S.C. § 7411(h)(1).
6 42 U.S.C. § 7411(h)(3).
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conducting fugitive emissions monitoring must achieve at least equivalent 
emissions reductions as inspections conducted using OGI or a Method 21 
device.  


Per EPA’s 2016 rule, operators wishing to use an alternative fugitive emissions 
monitoring method must provide detailed information in order to demonstrate 
that the alternative qualifies as an alternative work practice standard. 
 
First, the applicant must collect, verify, and submit 12 months of test data in its 
application.7 This is the information upon which EPA relies in order to deter-
mine equivalency. In addition, the applicant must provide detailed information 
related to the alternative method. This information includes, but is not limited 
to, a description of the technology or process,8 initial and ongoing quality 
assurance/quality control measures,9 field data verifying viability and detec-
tion capabilities of the technology or process,10 operation and maintenance 
procedures,11 restrictions for using the technology or process,12 and initial and 
continuous compliance procedures, including recordkeeping and reporting.13  
 
All applications for alternative fugitive emissions monitoring are subject to 
public notice, hearing and comment.14 As of August 2018, no applications had 
been made public. The rule does not provide a deadline by which EPA must 
publish an application for comment or make a final determination. In the final 
rule, EPA noted that it “intends” to publish a complete application within six 
months of receipt15 and that it “intends” to make a final determination within 
six months after the the public comment period closes.16 EPA’s final determi-
nation17 is published in the Federal Register along with the grounds for the 
determination.  EPA may attach conditions of approval to an alternative work 
practice standard as necessary to ensure it meets the requirements of the rule 
and the CAA.18 
 


Colorado
In 2014, Colorado became the first U.S. jurisdiction to promulgate a rule 
requiring comprehensive and robust reductions in methane from a suite of 
oil and gas equipment and facilities.19 A hallmark provision of this rule is the 
requirement that operators inspect for leaks at various intervals, including 
quarterly and monthly.20 The inspection interval is tied to production capability; 
larger-producing sites are subject to more frequent inspections. Per the rule, 
operators may use either an infrared camera, Method 21, or an alternative 
approved instrument monitoring method (AIMM) or program (alternative 
AIMM)..21 The 2014 alternative AIMM provision applied to well production 


7  40 C.F.R. at §§ 60.5398a(d)(1), 60.5402a(d)(1).
8  Id. at §§ 60.5398a(d)(1)(i), 60.5402a(d)(2)(i).
9  Id. at §§ 60.5398a(d)(1)(v), 60.5402a(d)(2)(v).
10 Id. at §§ 60.5398a(d)(1)(vii), 60.5402a(d)(2)(vii).
11 Id. at §§ 60.5398a(d)(1)(xi), 60.5402a(d)(2).
12 Id. at §§ 60.5398a(d)(1)(x), 60.5402a(d)(2)(x).
13 Id. at §§ 60.5398a(d)(1)(xii), 60.5402a(d)(3).
14 Id. at § 60.5398a(b), (e); § 60.5402a(b); 81 Fed. Reg. at 35861. 
15 Id. at § 60.5398a(b), (e); § 60.5402a(b); 81 Fed. Reg. at 35851. 
16 Id. at § 60.5398a(e); 81 Fed. Reg. at 35861.
17 Id.
18 Id. at § 60.5398a(f)(2).
19 CDPHE, Alternative AIMM Guidance and Procedures, p. 1 (May 31, 2018) (accessible at  https://drive.google.com/file/d/1reFIFX_DVl_ 
   Wcu82853NNekmhjOtljui/view); see generally AQCC Reg. 7. 
20 AQCC Reg. 7, §§ XVII.F.3.c, XVII.F.4.b, XVIIIF.2.a, XVIII.F.2.b.
21 AQCC Reg. 7, § XVII.A.2.







facilities and compressor stations in the gathering and 
boosting segment of the natural gas supply chain in the 
state. Owners or operators who opt to use a continuous 
emission monitoring system may apply to the Air Pollution 
Control Division (Division) for approval of a streamlined 
inspection, recordkeeping, and reporting program.22   


While the 2014 rule allowed for the use of alternative 
AIMM, the rule provided no criteria to guide the approval 
process. Rather, the Division provided information relat-
ed to the approval process, including the type of infor-
mation applicants wishing to use alternative AIMM must 
supply to the Division, in a guidance document. 


In terms of approval criteria, Colorado’s alternative AIMM 
rule requires that an alternative AIMM be able to demon-
strate that it is capable of achieving emission reductions 
that are at least as effective as the emissions reduction 
achieved using an infrared (IR) camera or EPA Reference 
Method 21.23 In addition, the proposed alternative must be 
commercially available.24 Applicants must provide detailed 
information on the alternative technology or method, 
including but not limited to, its limitations, the process for 
recordkeeping, whether it has been approved of for other 
applications or by other regulators, and any modeling 
results or test data.25 Applicants must describe where they 
propose to use the alternative method. Information about 
weather may be relevant to any limitations or restrictions 
in use of the alternative and must be provided if this is the 
case. 


Colorado allows manufacturers of alternative AIMM as 
well as operators to apply to gain approval for an alterna-
tive AIMM. Once approved, an AIMM may be used by any 
operator in Colorado to comply with well production facili-
ty and compressor station LDAR inspections, and opera-


tors may cease using the prior work practice. In addition, 
approved AIMM may be used to conduct inspections of 
pneumatic controllers in the Denver nonattainment area.26   
Since 2014 Colorado has approved two alternative AIMM: 
the Pixel Velocity Automated Hydrocarbon Leak Detection 
System and the Rebellion Photonics Gas Cloud Imager.27 
Pixel submitted its application for approval of its continu-
ous emission monitoring system on May 31, 2016. After it 
had email and phone conversations and received supple-
mental information, the Division approved Pixel’s appli-
cation slightly under one year later, on May 17, 2017. The 
Division attached nine conditions of approval, including 
that an owner or operator wishing to use Pixel’s monitor-
ing system may apply for a streamlined recordkeeping 
and reporting program.28  


In 2017 Colorado made revisions to its state implemen-
tation plan (SIP) for ozone. The CAA requires that SIPs 
and SIP elements be subject to EPA approval and public 
notice and comment.29 When Colorado added the alterna-
tive AIMM provision to its SIP, it made the alternative AIMM 
federally enforceable. Accordingly, applications to use an 
alternative AIMM in the Denver ozone nonattainment area 
are subject to public notice and comment and an EPA 
approval process in addition to approval by the Division.30 
Due to stakeholder concerns about potential delays in 
EPA approval, the rule specifies that the Division will 
consider EPA inaction on an application after six months 
to constitute approval.31 Applicants wishing to use an 
alternative AIMM outside of the ozone nonattainment area 
do not need to comply with the new notice and comment 
procedures, nor obtain EPA approval. The same approval 
criteria and informational requirements apply to applicants 
wishing to use an alternative AIMM in the ozone nonat-
tainment areas and to those wishing to use an alternative 
AIMM outside of the nonattainment area.   
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22 Id. 
23 Id. at § XII.L.8.a(ii)(I); CDPHE, Alternative AIMM Guidance and Procedures, p. 1 (May 31, 2018) (accessible at  https://drive.google.com/ 
     file/d/1reFIFX_DVl_Wcu82853NNekmhjOtljui/view). 
24 Id. at § XII.L.8.a(ii)(B); Alternative AIMM Guidance and Procedures, p. 2.
25 Id. at § XII.L.8.a(i); Alternative AIMM Guidance and Procedures, p. 1. 
26 Alternative AIMM Guidance and Procedures, p. 1. 
27 Letter from Jennifer Mattox, CDPHE, to Robert Kester, Rebellion Photonics (Jan. 15, 2015) (accessible at https://www.colorado.gov/ 
     pacific/sites/default/files/AP-BusIndGuidance-AIMMapprovalRebellion.pdf); Letter from Jennifer Mattox, CDPHE, to Heather Grisham,  
     Pixel Velocity (May 17, 2017) (accessible at https://www.colorado.gov/pacific/sites/default/files/AP-BusIndGuidance2-AIMMapproval_Pix 
     el_Velocity.pdf).  
28 Letter from Jennifer Mattox to Heather Grisham.
29 42 U.S.C. § 7410. 
30 AQCC Reg. 7, § XII.L.8.
31 Id. at § XII.L.8.a.(v).32  PADEP, Gen. Plan Approval and/or Gen. Operating Permit BAQ-GPA/GP-5 (March 2018) (accessible at http:// 
    www.depgreenport.state.pa.us/elibrary/GetDocument?docId=12967&DocName=FINAL%20DRAFT%20GP-5%20-%20NATURAL%20 
    GAS%20COMPRES SION%20STATIONS%2C%20PROCESSING%20PLANTS%2C%20AND%20TRANSMISSION%20STATIONS.PDF%20 
    %20%3Cspan%20 style%3D%22color%3Ablue%3B%22%3E%3C%2Fspan%3E); PDEP, Gen. Plan Approval and/or Gen. Operating Permit  
    BAQ-GPA/GP-5A (June 2018) (accessible at http://www.depgreenport.state.pa.us/elibrary/GetDocument?docId=19615&Doc 
    Name=02%20GP-5A%20UNCONVENTIONAL%20NATURAL%20GAS%20WELL%20SITE%20OPERATIONS%20AND%20REMOTE%20 
    PIGGING%20STATIONS%20 GENERAL%20PLAN%20APPROVAL%20AND/OR%20GENERAL%20OPERATING%20PERMIT.PDF%20%20 
    %3Cspan%20style%3D%22color:blue%3b%22%3E%28NEW%29%3C/span%3E).
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Pennsylvania
The Pennsylvania Department of Environmental Protection (PADEP) 
recently finalized two General Permits that require operators to reduce 
methane, VOC, and hazardous air pollutant emissions from a suite 
of equipment found at well sites, pigging stations, gas processing 
plants,  and compressor stations.32 A key element of these permits is 
a requirement that operators inspect for leaks on a quarterly basis. 
Operators of well sites and pigging operations may reduce the  
inspection frequency based on the percentage of leaking components 
detected over time. Operators may use an OGI camera, EPA Method 21, 
or an approved alternative.33  


Any operator wishing to use the General Permits to authorize 
construction of a well site, compressor station, or gas processing 
may apply to use an alternative approved device for the purposes of 
conducting leak detection and repair (LDAR) inspections. However, it is 
not clear what the approval process would look like. Unlike Colorado and 
EPA, Pennsylvania has yet to develop a clear approval pathway; there 
is no rule governing the approval of alternative technologies or methods 
and PADEP has not issued any guidance materials. PADEP is currently  
working on developing guidance materials to provide criteria and 
informational requirements that will govern the alternative LDAR methods 
and technology approval process for new sources using the General 
Permits.   


PADEP is also developing a separate rule that will require emission 
reductions from existing sources, including sources of fugitive 
emissions.34 PADEP has broad authority to allow for the use of alternative 
LDAR methodologies. Pursuant to the Air Pollution Control Act, PADEP 
can “require the owner or operator of any air contamination source to 
install, use and maintain such air contaminant monitoring equipment or 
methods as the department may reasonably prescribe” and to “require 
the owner or operator of any air contamination source to sample the 
emissions thereof in accordance with such methods and procedures and 
at such locations and intervals of time as the department may reasonably 
prescribe and to provide the department with the results thereof.”35  
Accordingly, when PADEP proposes a rule to require LDAR inspections 
at existing sources, it may include a robust compliance approval pathway 
for emerging methodologies.  


Wyoming 
Wyoming requires operators to inspect for leaks of VOCs on a quarterly 
basis at new and existing well sites in the Upper Green River Basin 
(UGRB) ozone nonattainment area if fugitive VOC emissions are equal 
to or greater than 4 TPY; otherwise semiannual monitoring is required. 
Semiannual monitoring is required for new and modified well sites in 


33 Gen. Plan Approval and/or Gen. Operating Permit BAQ-GPA/GP-5, p. 17; Gen. Plan Approval and/or Gen. Operating Permit BAQ-GPA/ 
   GP-5A, p. 18.
34 PADEP, A Pa. Framework of Actions for Methane Reductions from the Oil and Gas Sector, p. 3 (Jan. 19, 2016) (accessible at  http://files. 
   dep.state.pa.us/Air/AirQuality/AQPortalFiles/Methane/DEP%20Methane%20Strategy%201-19-2016%20PDF.pdf). 
35 35 P.S. § 4004(5),(6). 
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all other areas of the state. Quarterly inspections are also required for 
existing compressor stations in the basin, and for new and modified 
compressor stations in the basin and in all other areas of the state.36 
Operators of existing sites in the UGRB may use either OGI, Method 
21, audio-visual-olfactory (AVO) inspections, other instrument-based 
technologies, or some combination of the above.37 Operators of new 
and modified sites in the UGRB and the rest of the state are required 
to use optical gas imaging, Method 21, or an EPA-approved alternative 
method.38   
 
In 2018, Wyoming updated its Oil and Gas Permitting Guidance to 
reflect that Wyoming will allow use of EPA-approved alternative fugitive 
emissions monitoring methods. Accordingly, applicants wishing to use an 
alternative method must demonstrate that it is an EPA-approved method. 
The Wyoming Department of Environmental Quality has yet to receive 
an application to use any alternative fugitive emissions monitoring 
technology or methods.39 


Ohio 
Ohio requires operators to conduct LDAR inspections at well sites and 
compressor stations. In Ohio, all control requirements must demonstrate 
Best Available Technology (BAT).40 The Ohio EPA has determined that LDAR 
conducted with either a Forward Looking Infrared Camera or Method 21 is the 
current BAT. Pursuant to two General Permits, operators must use one of these 
two methods.41 Because neither General Permit includes a provision allowing 
for the use of alternatives, operators must apply for an individual permit for 
each facility where the operator wishes to use the alternative method. An 
alternative LDAR would need to demonstrate that it constitutes BAT.42    
 
A request to use an alternative LDAR as part of an individual permit application 
is noticed.43 The public has an opportunity to request a hearing on the permit 
and may submit comments at the hearing or in writing.44 The issuance or 
denial of a permit is a final agency action and can be appealed.45 Ohio has yet 
to receive a request to use a non-standard LDAR approach.  


36 Wyo. Air Quality Standards & Regs. Ch. 8, § 6(g)(i); WDEQ, Oil and Gas Prod. Facilities Chap. 6, Sec. 2 Permitting Guidance, pgs. 13,  
   16, 22 (December 2018) (accessible at http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20Source%20Review/Guid 
   ance%20Documents/FINAL_2018_Oil%20and%20Gas%20Guidance.pdf; see also OOOOa as published in 81 Fed. Reg. 35824-35941  
   (June 3, 2016).
37 Wyo. Air Quality Standards & Regs, Ch. 8, § 6(g)(i)
38 WDEQ, Oil and Gas Prod. Facilities, Chap. 6, Sec 2, Permitting Guidance, pgs 13, 16, 22; WDEQ, Response to Comments, pg 5 (Re 
   sponse 11) and pg 8 (Response 1) (December 2018) (accessible at http://deq.wyoming.gov/media/attachments/Air%20Quality/New%20 
   Source%20Review/Guidance%20Documents/FINAL_2018%20Response%20to%20Comments.pdf
39 Email correspondence from Josh Nall, NSR Permitting Supervisor, Wyo. Dept. of Envt’l Quality (Apr. 30, 2018). 
40 OAC 3745-31-05(A)(3).
41 Ohio EPA, General Permit 12.1 Template, pp. 42-46 (accessible at https://epa.ohio.gov/Portals/27/oil%20and%20gas/GP12.1_PTIO 
   A20140403final.pdf); Ohio EPA, General Permit 18.1 Template, p. 5 (accessible at http://epa.ohio.gov/Portals/27/genpermit/GP18.1_    
   TVF20170223.pdf).  
42 Id. (for permit approval, facility must employ BAT); See also Ohio. R.C. § 3704.03(T)(Requiring new and modified sources install BAT,  
   with some exceptions).
43 OAC 3745-31-29(D), 3745-31-06(H); Email correspondence from Mike Hopkins.
44 Id. at 3745-31-06(H).
45 Id. at 3745-31-29(D)(1), (D)(4); Email correspondence from Mike Hopkins. 
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For Ohio to facilitate alternative LDAR methods at new 
sources, it would need to revise its General Permits to 
specifically allow for the use of alternative methods. This 
would require a public notice and comment period, 
but not a rulemaking.46  In order to allow for the use of 
alternative methods at existing sources, Ohio would need 
to promulgate a new rule. In practice, Ohio would also 
need to enable applications that encompass more than 
one facility.  
 


California 
The California Air Resources Board (CARB) finalized 
a comprehensive rule in 2017 that regulates methane 
from a suite of equipment at new and existing, upstream 
and midstream facilities.47 The rule includes an LDAR 
provision that requires operators to conduct quarterly 
inspections at well sites, gas processing plants, natural 
gas storage facilities, and compressor stations using 
Method 21.48   
 
While the rule does not allow for the use of alternative 
methods to conduct LDAR inspections at this time, 
CARB has acknowledged that it may revise its rule in the 
future to do so. Specifically, in response to comments 
suggesting that CARB allow for the use of alternatives, 
CARB noted: 


[C]ARB staff has also been in close contact with 
a number of instrument manufacturers, some of 
which have been developing newer instruments or 
newer types of technologies to speed up testing or 
provide for automated measurements. Throughout 
implementation of the regulation, staff plans to 
continue working with instrument manufacturers 
and perform studies to evaluate the effectiveness 
of these newer instruments or technologies, and 
to determine how they compare with Method 21. 
Given the results of these studies, staff may find a 
need to make future modifications to the regulation 
to allow for the use of these instruments.49 


 


We identified no statutory barriers to CARB including 
a provision in its rule that allows for the approval of 
alternative LDAR technologies. Indeed, such a provision 
would be in line with the legislature’s intent to “invest 
in the development of innovative and  pioneering 
technologies”50 in order to help California meet its 
GHG reduction goals and consistent with California’s 
demonstrated leadership in implementing a suite of 
measures, including regulations and market-based 
compliance measures, to tackle climate change. 
 
A change to the rule allowing for the use of alternative 
LDAR methods in addition to Method 21 would require 
CARB approval and be subject to public notice and 
comment.51  
 
In addition, in order to ensure early detection of large 
leaks, such as the one that occurred from the Aliso 
Canyon storage facility in 2016, owners and operators 
of underground natural gas storage facilities must 
install continuous air monitoring to measure upwind 
and downwind ambient concentrations of methane and 
conduct daily screenings or continuous leak screenings 
at each injection/withdrawal wellhead assembly 
and attached pipelines.52 Daily screenings may be 
conducted using Method 21, OGI, or “other natural gas 
leak screening instruments approved by the [C]ARB 
Executive Officer.”53 These daily screenings are separate 
from the quarterly LDAR Method 21 inspections, as 
screenings are limited to injection/withdrawal wellhead 
assembly and attached pipelines and are intended 
to “pinpoint a blowout or large leak at the well head 
assemblies,” whereas LDAR inspections apply to other 
equipment at a facility “such as separator and tank 
systems, natural gas compressors, and other piping 
systems or components.”54 The daily or continuous 
monitoring requirement specifically allows for alternative 
compliance applications, although no specific guidance 
has been issued. 


46 Id. at 3745-31-06(H). 
4717 C.C.R. § 95665 et seq. (2017).
48 Id. at § 95669(g).
49 Id. at 106.
50 West’s Ann.Cal.Health & Safety Code § 38501(e).
51 West’s Ann.Cal.Health & Safety Code § 38500 et seq. 
52 Id. at § 95668(h)(5)(A), (h)(5)(B). 
53  Id. at § 95668(h). 
54  State of Cal. Air Res. Bd., Final Stmt. of Reasons, Reg. for Greenhouse Gas Emission Standards for Crude Oil and Natural Gas Facilities, 
    p. 76 (May 2017) (accessible at https://www.arb.ca.gov/regact/2016/oilandgas2016/ogfsor.pdf). 
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The primary question raised by stakeholders regarding approval of alternative 
methodologies concerned how to demonstrate equivalency. As of now, the 
question can only be asked of the Colorado and EPA rules, since these are the 
only two with clear and detailed approval pathways. The risk for regulators is 
that uncertainty regarding how to determine equivalency prompts the 
reviewing agency to reject an application, or even dissuade applicants in the 
first place. The risk for an operator or innovator is both that the proposed 
solution will not be approved, and that it will be approved, but the standards 
for approval will be so lax that the proposed solution will be underbid by less 
scrupulous competitors. This risk essentially dissuades innovators and 
operators from investing in the development of new solutions.  
 
The first step in determining equivalency is to understand: equivalent to what? 
In the final technical support document accompanying the adoption of its 
LDAR requirements, EPA determined that semi-annual inspections using OGI 
will reduce leaks by 60%.55 For compressor stations, EPA determined an 80% 
reduction.56 In coming to this conclusion, EPA considered the required 
inspection frequency, size of leaks detectable using both types of technology, 
and anticipated emissions reductions associated with repairs.  
 
Colorado undertook essentially the same methodology in estimating 
anticipated emission reductions associated with its tiered LDAR requirements. 
The Division estimated that monthly inspections can reduce leak emissions by 
80%, quarterly inspections can reduce such emissions by 60%, and semi-
annual inspections can reduce emissions by 40%.57 The Division assumed 
that Method 21 inspections were equally as effective in reducing leaks as IR 
camera inspections.58   
 


“The first step in
determining 
equivalency is to 
understand: 
equivalent to what?” 


55  U.S. EPA, Oil and Natural Gas Sector: Emission Standards for New, Reconstructed, and Modified Sources, Background Tech. Supp.  
    Doc. for the Final NSPS, 40 CFR Part 60, subpart OOOOa, p. 41 (May 2016) (accessible at https://www.regulations.gov/document?D=E 
    PA-HQ-OAR-2010-0505-7631). 
56 TSD at p. 49.
57 Regulatory Analysis for Proposed Revisions to Colorado Air Quality Control Commission Regulation Numbers 3, 6 and 7 (February 11,  
   2014) (accessible at file:///C:/Users/anowlan/Downloads/RegulatoryAnalysisAttachment2013-01217.PDF)
58 Id. 


Demonstrating equivalency 
over space and time







These statements of efficacy of OGI and Method 21 form 
the most detailed information available to operators or 
innovators interested in demonstrating the effectiveness of 
their proposed alternative methodologies. Prospective 
applicants must aim to demonstrate equivalent or greater 
reductions—40%, 60%, or 80%, according to the 
frequency and the target facility of the LDAR they seek to 
replace.  
 
Feedback from stakeholders indicates that it is very 
difficult to assess leak detection methodologies and arrive 
at a metric of reductions required by these percentage 
targets. Public data are lacking about the size and timing 
of leaks to be expected for different kind of facilities or 
equipment—the base case scenario that any alternative 
would be compared against. It is also currently expensive 
and onerous to quantify methane emissions in the field. 
As a result, both the status quo and proposed impact of 
new methodologies are difficult to assess and 
compare.  
 
For operators wishing to obtain approval for an 
alternative AIMM in Colorado, demonstrating 
equivalency appears even less clear. Colorado 
approvals apply to any facility, and the type of LDAR 
program required for each facility differs depending 
on type and production capability (or, in the case of 
compressor stations, capacity). Accordingly, an 
applicant wishing to obtain approval for an alternative 
AIMM may not know if the alternative must 
demonstrate a 40% or a 60% reduction in emissions. 
In addition, as Colorado and EPA estimate different 
emissions reductions from the same LDAR frequency, 
equivalency becomes even more complex.  
 
The differences in the types of leak inspection 
methods being developed and the manner in which 
they can be deployed to identify leaks poses a 
challenge to the goal of developing and evaluating 
alternative LDAR methods. EPA and state LDAR 
requirements all prescribe the use of certain leak 
inspection technologies (e.g., infrared cameras) and 
the manner in which such technologies must be used 
(e.g., four times a year at one facility). The 
effectiveness of these LDAR requirements in reducing 
emissions is predicated on assumptions regarding the 
efficacy of the combination of the technology and the 
frequency of inspections, as well as assumptions 
regarding the efficacy of repairs. Emerging LDAR 
methods often are predicated on different types of 
technologies (e.g., lasers rather than optical gas 
imaging devices) and are deployed in a different 


manner (e.g., continuously at one location, or over 
broad geographies at great frequency). This poses a 
challenge to regulators attempting to compare 
anticipated emission reductions from very different 
types of technologies and leak detection methods.  
 
Most traditional leak detection methods involve very 
close-range, individual evaluations of particular 
equipment, repeated on a fixed schedule. New 
continuous and mobile solutions cover larger 
geographic areas or are deployed over a longer period 
of time, or both. For example, mobile-based 
technologies affixed to a plane or vehicle are capable 
of inspecting multiple facilities a day, whereas a human 
holding a handheld device may only be able to get to 
one or two facilities per day. Continuous monitors can 
prompt a repair when a leak is detected, which nearly 
eliminates the time a leak continues unabated, and 
therefore dramatically reduces the associated 
emissions. The best methods likely combine 
instruments, for example by using an instrument with a 
high detection threshold to prompt a survey by a more 
sensitive handheld instrument. Independent test data 
used as inputs for sophisticated modeling can enable 
comparison of alternative methodologies that take 
advantage of the capabilities of new technologies and 
ways to combine them over space and time. However, 
regulators and operators both point to the time and 
expertise required to evaluate potential methodologies 
and model emissions reductions; little staff capacity 
exists for these new and important roles.  
 


Process concerns and barriers  
A number of stakeholders have raised questions 
regarding procedural elements of the approval of 
alternative leak detection methods. Questions of 
particular concern involve how much of an application 
will be public and whether regulators can assist 
applicants. The ideal balance here combines 
protection of business information to the minimum 
extent necessary, with transparency and opportunities 
for public comment, to maintain confidence in the 
system and ensure the environmental protection goals 
are being met.  
 
In Colorado, whether an application to use an 
alternative LDAR approach is subject to public notice 
and comment depends on whether or not the 
alternative will be used solely outside the ozone 
nonattainment area. Alternatives that will be used 
solely outside the ozone nonattainment area are not 
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made public.59 By contrast, applications to use an alternative LDAR 
method in the ozone nonattainment area are subject to notice and 
comment procedures.60 For such applications, all of the application, the 
Colorado Air Pollution Control Division’s preliminary analysis, and the 
draft permit to be filed are public and subject to public comment.61 
Applicants can request that portions of an application remain confidential 
under the Division’s confidential business information policy. Applicants 
must mark any information as “confidential business information.” 
Information so marked will not be posted publicly on the Division’s 
website.62 The Colorado rule does not contain appeal procedures, so it is 
unclear whether or not a CDPHE or EPA approval decision, or failure to 
make a decision, may be appealed.  
 
Stakeholders have also requested information regarding whether 
regulators interact with potential applicants. The Division can and does 
interact with potential applicants. In the case of the approval of the Pixel 
LDS, the Division corresponded with the applicant via conference call 
and e-mail four times following the applicant’s original application.63  
 
EPA also makes applications for alternative work practices public. EPA 
must publish the application, accept public comment, and publish its 
final determination including reasons for the denial or approval. EPA’s 
decision with respect to an application to use an alternative work practice 
standard constitutes final agency action.64 Accordingly, pursuant to the 
CAA, applicants may appeal the decision.65   


Use of an approved method 
The question of how broadly an approved alternative may be employed 
has significant implications for the market for that alternative, and 
consequently, the investment an innovator or operator will likely make in 
developing an alternative. On the other hand, a regulator is concerned 
with ensuring that an alternative is employed only in circumstances 
where the data support that equivalent reductions can be expected. For 
states that operate via permits at each facility, there may be structural 
limitations to approving an alternative methodology for multiple operators 
or facilities in one decision.  
 
In Colorado, the approval is for a technology or a method — not for an 
individual operator or facility.66 Accordingly, an approved method can be 
used by any operator of a non-Title V facility. Operators of Title V facilities 
must be specified within each Title V operating permit, and an operator 
of a Title V facility must first request a modification or revision to its permit 
before being able to use an alternative AIMM.67    
 


59  Alternative AIMM Guidance and Procedures, p. 7. 
60 AQCC Reg. § 7.XII.L.8.a(iv).
61 AQCC Reg. § 3 Part B.III.C.4. 
62 CDPHE, Alternative AIMM Public Notices (accessible at https://www.colorado.gov/pacific/cdphe/air/alternative-aimm-public-notices).  
63 Letter from Jennifer Mattox to Heather Grisham, p. 1. 
64 42 U.S.C. § 7607(b)(1). 
65 Id.
66 Alternative AIMM Guidance and Procedures, p. 8.
67 CDPHE, Approved Instrument Monitoring Method (AIMM) for Oil and Gas (accessible at https://www.colorado.gov/pacific/cdphe/AIMM).
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Under the EPA rule, an approval of an alternative 
means of emissions limitation constitutes a required 
work practice, equipment, design or operational 
standard within the meaning of 42 U.S.C. 7411(h).68 
The 111h standards, once adopted, are treated 
as standards of performance.69 Standards of 
performance apply to sources, not individual 
facilities.70 Accordingly, although not explicitly stated it 
would appear that once EPA approves an alternative 
it may be used at any source, not just by the owner or 
operator of a particular facility or group of facilities that 
applied.


Consequences for recordkeeping, 
reporting, and monitoring 
Many stakeholders indicated that new technologies 
can change the way recordkeeping and reporting is 
done. Many new technologies send data electronically 
to analytics databases and dashboards. A significant 
area of shared interest would be to take advantage 
of capabilities of new technologies to reduce the 
recordkeeping and reporting burden on operators and 
improve transparency to regulators. For example, in 
Colorado, approved continuous monitoring AIMMs 
are eligible for approval of a streamlined inspection, 
recordkeeping, and reporting program.71   
 
Some stakeholders have expressed concern 
regarding how a regulator would enforce an 
alternative LDAR provision. For example, during the 
rule development in California, CARB considered 
allowing operators to use optical gas imaging 
cameras in addition to Method 21 devices. Local air 
districts, which are responsible for implementing the 
regulation, expressed concern regarding enforcement 
of non-quantitative leak detection methods. Local air 
districts currently have rules requiring the inspection 
and repair of VOC leaks using Method 21 only. 
Concerns about enforceability ultimately resulted 
in California not including a pathway for alternative 
compliance methodologies, despite stakeholder 
requests that it do so.   


Regulator and implementing agency (if different 
from the regulator) comfort with the enforceability 
of new methodologies is therefore an important 


aspect to consider when advocating for a rule that 
allows alternative applications, and in the context of 
individual applications when the rules permit them. 
This is another area where the capabilities of new 
technologies, deployed creatively, could be used 
to build consensus between operators, innovators, 
and regulators. For example, ongoing monitoring 
or verification, such as continuous monitoring at a 
representative subset of facilities, could give both 
regulators and operators much-needed data to 
demonstrate that new methodologies are working and 
offer opportunities for improvements if results do not 
live up to expectations. 
 


Reciprocity with other jurisdictions 
 
 
 
 
 
 
 
 
 
Given the time and effort required for approval in one 
jurisdiction, and the fact that oil and gas operations 
are spread across the country and around the world, 
reciprocity between jurisdictions offers a powerful tool 
to build the market, encourage innovation, and reduce 
the burden on any one regulator. Already in Colorado, 
approval by other jurisdictions or use for other purposes 
(such as pipeline leak monitoring) is a factor the Division 
considers when reviewing alternative AIMM applications.72 
However, approval by other jurisdictions or use for other 
purposes is not per se grounds for approval. Other 
state regulators also indicated that they would consider 
approvals granted by other regulators as relevant 
information when assessing alternative LDAR methods to 
be used for compliance with state rules. The technology 
comparison framework below, and recommendations 
concerning a shared model, are intended to facilitate this 
interjurisdictional collaboration. 


 
68 40 C.F.R. § 60.5398a(f)(2). 
69 42 U.S.C. § 7411 (h)(5) (providing that “[A]ny design, equipment, work practice, or operational standard, or any combination thereof,  
   described in this subsection shall be treated as a standard of performance for purposes of the provisions of this chapter (other than the  
   provisions of subsection (a) of this section and this subsection.”)
70 Id. at § 7411(b)(1)(B)(providing that standards of performance for new sources within such category).
71 Id. at §§ XII.B.3, XVII.A.2.
72 Id. at §§ XII.B.3, XVII.A.2.
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In this section, we describe a technology comparison framework that 
provides a clear, transparent, and scientifically rigorous approach to 
compare diverse leak detection methods based on their estimated 
emission reductions. In summary, the framework uses a combination 
of empirical data and standardized assumptions to model the impact of 
leak detection methods and associated repair protocols on aggregate 
emissions from a population of facilities. The framework adheres to 
several principles:


1. Technologies are assessed as part of an LDAR protocol. 
Leak detection technologies do not reduce emissions alone but 
instead provide stakeholders with data that informs mitigation. 
In order to estimate emission reductions, it is necessary to 
determine both which emission sources are detected and the 
mitigation actions that are triggered when emissions are detected. 
For example, some detected emissions may be intentional, 
vented sources or judged too small to cost-effectively repair. The 
evaluation process must include a clear protocol that describes 
how data provided by the technology lead to actions to mitigate 
those emissions, including decisions about which sources to 
repair and the time required between detection and mitigation. 


2. Emission reductions are determined in aggregate. 
O&G emission sources have highly skewed distributions at both 
the component and site level, with the top 5% highest emitting 
sources typically accounting for over half of the total emissions 
from that source.73 Many of these high emitting sources are 


Technology comparison  
framework


73 Adam Brandt, Garvin Heath, and Daniel Cooley, 50 Environ. Sci. Technol. 22, 12512-12520 (2016).


“Leak detection 
technologies do not 
reduce emissions 
alone but instead 
provide stakeholders 
with data that informs 
mitigation.” 
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stochastic,74 and therefore leak detection technologies likely 
will be deployed across a population of sites that can include a 
relatively small but shifting subpopulation of super-emitters. A 
consequence of this skewed distribution is that technologies with 
higher detection limits may yield equivalent or greater emission 
reductions than low detection limit technologies if used in a 
fashion that leads to quicker detection and mitigation of high 
emitting sources. However, this equivalency only holds if emission 
reductions are compared in the aggregate, such as the annual 
emission reductions from all of an operator’s well pads in a basin. 
A few sites will likely account for the bulk of emissions, but it is 
impossible (thus far) to predict in advance where super-emitters 
will occur. As a result, a regulator must assess a method over a 
group of sites and a period of time. Otherwise, high detection limit, 
fast-response technologies will appear less effective at relatively 
low-emission sites but much more effective in the super-emitter 
sub-population compared to a lower detection limit, low-frequency 
approach such as semi-annual OGI. If there are regulatory 
constraints that require emission reductions to be assessed at 
the facility level, then an alternative but mathematically similar 
approach could be to compare reductions at model sites with a 
probabilistic emissions profile representing a larger population. 


3. Empirical data are used to assess the probability of leak 
detection. 
The initial phase of estimating emission reductions is to 
determine the minimum detection limit of a technology. For most 
technologies, the detection limit will not be a single value but a 
function of parameters such as wind speed and distance from 
source. This is especially true for systems that use dispersion 
modeling or other algorithms to infer emission rates from ambient 
concentrations, as this relationship is highly dependent on 
meteorological conditions. 
 
A multi-step process may be required to accurately assess the 
probability of leak detection. First, laboratory testing can evaluate 
the accuracy, precision, and stability of methane concentration 
sensors that are a key component of some technologies. 
These highly controlled tests can gauge sensor performance at 
measuring methane concentrations under variable conditions 
such as temperature, relative humidity, and potential cross-
sensitive gases.75 Next, controlled field experiments can be used 
to determine the probability of detecting different emission rates 
under a range of known conditions. For example, a Stanford 
team76 determined the relationship of detection probability, 
emission rate, and view distance for OGI by assessing the ability 
of an OGI camera operator to detect a series of controlled releases 


74  Aerial Surveys of Elevated Hydrocarbon Emissions from Oil and Gas Production Sites, David R. Lyon et al., 50 Environ. Sci. Technol. 9, 
4877-4886 (2016)
75 Environmental Defense Fund Methane Detectors Challenge (accessible at http://business.edf.org/projects/featured/natural-gas/meth 
   ane-detectors-challenge) 
76 Arvind Ravikumar et al., “Good versus Good Enough?” Empirical Tests of Methane Leak Detection Sensitivity of a Commercial Infrared 
Camera, 52 Environ. Sci. Technol. 4, 2368-2374 (2018).


“A multi-step process 
may be required to 
accurately assess the 
probability of leak 
detection.” 
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at the Methane Emissions Technology Evaluation Center (METEC) 
at Colorado State University. Moving forward, METEC or facilities 
like it could play an important role as a respected, independent 
source for empirical assessments of methane detection 
methodologies. Ideally, testing should be performed repeatedly 
under diverse conditions representing the full range that may be 
encountered in actual use, but in reality this may be difficult to 
achieve due to the rarity of some meteorological conditions. At a 
minimum, it is important to challenge technologies with potentially 
adverse conditions such as extreme heat and cold, stagnant and 
high winds, and precipitation events. For technologies with well-
understood physical principles, physics-based modeling could 
be used to augment empirical testing by predicting performance 
under untested conditions.77   


4. Standardized models are used to predict emission reductions. 
Once there is sufficient empirical data to understand the 
probability of leak detection under diverse conditions, computer 
modeling can be used to predict emission reductions from use of 
the method as part of an LDAR protocol. Models are necessary 
because the skewed emission rate distribution of O&G facilities 
means that empirical testing will not fully characterize the impact of 
a technology across a population of sites. If tests were performed 
at low-emission sites, then results would be biased towards 
technologies with the lowest detection limits, while technologies 
with the shortest detection time would be favored by tests at high 
emission sites. Theoretically, empirical testing could be performed 
at a large number of facilities that are statistically representative 
of the full population, but this likely would be cost prohibitive and 
require widespread deployment of a technology prior to approval 
as a valid alternative. Therefore, a rigorous, transparent model 
is the most cost-effective and quickest approach for predicting 
emission reductions from leak detection technologies and 
associated repair protocols. The most likely form of these models 
is a probabilistic simulation of source-level emissions on a large 
scale (e.g., the full population of well pads in a state or basin) that 
uses clearly defined functions and assumptions to predict the 
detection and mitigation of emissions.  
 
A rigorous model requires three components to accurately predict 
reductions: a function defining the probability of detection, a 
representative emissions profile of the population, and a function 
defining mitigation in response to detection. The detection 
function is the direct result of empirical testing and associated 
physics-based modeling discussed in the previous principle. 
For any set of valid conditions, the function should return the 
probability of detection; this function could include a time element 
since some technologies may use algorithms that have increasing 
probability to detect leaks as more data are collected. The second 


77 Chandler Kemp, Arvind Ravikumar, and Adam Brandt, Comparing Natural Gas Leakage Detection Technologies Using an Open-Source  
    “Virtual Gas Field” Simulator, 50 Environ. Sci. Technol. 8 4546-4553 (2016)
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component is a quantitative description of emission sources in 
the population, including their emission rate, source type (as it 
relates to mitigation), and probability of occurring at a site; this 
may also include a time component describing the frequency and 
duration of intermittent emission sources. The third component is 
a quantitative description of the mitigation response to detected 
emission sources, which should be based on the repair protocol 
associated with the technology. For each source type, the 
emission rate that triggers action to eliminate or reduce emissions 
from the source should be defined. The temporal aspect is 
particularly important for this component because the value of 
high detection limit technologies is dependent on how quickly 
large emission sources are mitigated. For some approaches, 
this may be a multi-step process: a technology that detects a 
high emission rate may trigger a follow-up survey by another 
technology such as OGI. Therefore, the mitigation response must 
include the time to initial detection, follow-up detection, and repair. 
The standardization of the second and third components will be 
discussed in the final principle. 


5. Model inputs are transparent and rely on best available data 
Although models are necessary for a cost-effective, timely 
comparison of methodologies, they can be misused if model 
inputs are chosen to produce a particular result rather than 
an objective comparison. Requiring model assumptions to be 
transparent and scientifically justified can minimize this risk. 
When possible, inputs such as emission rate distributions should 
be based on empirical, representative data. For example, if 
technologies are being compared for their effectiveness in a 
single state or province, then measurement data collected in that 
jurisdiction may be most appropriate. In many cases, there may 
be insufficient data from a specific area, so models will need to 
use best available data compiled from multiple sources across 
many areas. To assure consistency across comparisons, it will be 
advantageous to develop standardized datasets and assumptions 
to use when more localized data are lacking. For some data 
parameters, such as emission rate distributions, there is an 
abundance of publically available data, but other parameters, such 
as leak recurrence, are either sparse or not in the public domain. 
The ability to fairly compare technologies can be greatly enhanced 
by developing open, representative datasets for key model 
parameters. One approach would be to use an independent party 
to collect and aggregate data from multiple operators; this would 
assure the scientific rigor of inputs without revealing sensitive 
business information. These standardized datasets, which could 
be regularly updated as new data are available, would improve the 
transparency and consistency of technology comparisons.


“Requiring model 
assumptions to be
transparent and 
scientifically justified 
can minimize this 
risk.”
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The first step to encouraging innovation is setting out a rule that permits 
alternative compliance methodologies and issuing detailed guidance for 
those who would use the rule. The rule and associated guidance should 
include guidance on field testing requirements, the approved technology 
comparison model, submission requirements, and the process for 
obtaining approval of alternative methodologies. For states that already 
allow for the use of alternative methodologies, either by rule or general 
permit, but have not included all of these elements in the alternative 
compliance provision, only a guidance document may be required rather 
than a rule or rule revision.  


One helpful aspect of the rule and associated guidance should be 
a clarification that testing a new methodology does not trigger other 
regulatory requirements. For example, an alert from a novel system 
should not trigger the requirement to fix a leak or report a leak. 
The method is by definition in the process of being validated, so it 
is not yet clear that the alert is accurate. And the risk of triggering 
mitigation, reporting, and other requirements can deter testing of new 
methodologies in the most important locations—active oil and gas 
facilities. 


Adopt a shared model for equivalency 


The backbone of a methane rule enabling alternative compliance 
methodologies should be a model that applicants can employ to justify 
their claim to equal or greater emissions reductions using the proposed 
methodology. The Technology Comparison Framework section above 


Recommendations
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explains why measurement and modeling must be 
combined to demonstrate potential impact, how 
such a model would work, what it can accomplish, 
and its limitations. A jurisdiction should set out in 
advance the default assumptions on key variables in 
the model that it considers reasonable. Approving a 
model in advance and articulating approvable ranges 
of values can provide a framework for innovators and 
operators to direct their thinking as they design new 
methodologies. Setting approved default ranges for 
key assumptions encourages innovation because 
it sets goalposts for innovation and increases the 
likelihood that an application within bounds will 
be approved. This reduced uncertainty makes it 
easier to justify the significant time and energy 
required to develop and test new methane reduction 
methodologies. 


Comparing the impacts of different methods is a 
complex exercise, and ozone compliance planning 
provides a useful example. EPA and states routinely 
rely on modeling to assess the impact of proposed 
controls on various goals such as the ability of 
states to meet national ambient air quality standards 
for ozone and the amount of anticipated emission 
reductions from a particular regulatory strategy. 
Ozone models are capable of accounting for a suite 
of factors that affect control effectiveness, including 
meteorology, the fate and transport of ozone 
precursors, and the source and regional contribution 
of a specific air contaminant. 


The Fugitive Emissions Abatement Simulation Testbed 
(FEAST) model developed at Stanford is an example 
of a rigorous model that could be used to evaluate 
a wide range of technologies.78 The open-source, 
field-level model uses a probabilistic Markov model 
to simulate which components in a field are leaking, 
with emission rates drawn from existing, empirical 
datasets. Several different functions are used to 
determine the probability of detection; for example: 
1) Gaussian dispersion modeling to predict detection 
by distributed methane concentration sensors, and 
2) physics-based modeling to predict detection by 
OGI. Additional functions are used to model the rates 
at which detected emission sources are repaired 
and new leaks occur. The model outputs emission 
reductions over time from each technology’s LDAR 
protocol, plus cost-effectiveness if the inputs include 
valid cost assumptions. For data elements that are 


sparse, operators, regulators, and facilities such as 
METEC can collaborate to fill in the gaps. Operators 
have an incentive to be forthcoming with data they 
may otherwise consider private if it is a constructive 
step toward gaining more flexibility in leak detection 
and mitigation. 


Transparent and  
rapid process 


In order to encourage innovation in methane 
management, a process that is transparent and fast is 
just as important as clear submissions guidelines. An 
alternative compliance rule and associated guidance 
should lay out the process for approvals, including 
the opportunities for public comment. Approving 
the model for evaluating methodologies in advance 
should facilitate faster and more predictable decision-
making on individual applications. 


 
An innovation-encouraging process should include:
• A streamlined timeline for decisions;
• A mechanism for applications to be made by 


operators, technology innovators, and other 
interested parties;


• Opportunities for public notice and comment;
• A mechanism to submit information and request 


it to be kept out of the public domain based on 
legitimate confidentiality concerns;


• A mechanism to submit one application for 
multiple sites (especially relevant in states such 
as Ohio that operate via individual permits);


• A public decision. 


Key elements to require in submissions include:
• Testing results, preferably independent or 


verified by a third party; 
• Details of the proposed methodology, including 


which instruments will be used where  for fixed 
systems, or with what frequency for mobile 
systems, and what the mitigation response will 
be. The submission should also specify how 
the method combines different instruments—
for example, a leak alert from a fixed or mobile 
monitor triggers a follow-up scan with a more 
sensitive hand-held instrument


• Conditions and facilities where the methodology 
is proposed to be deployed; 


78 C.E. Kemp, A.P. Ravikumar, and A.R. Brandt, FEAST: Fugitive Emissions Abatement Simulation Toolkit (2016) (accessible at https://eao. 
    stanford.edu/research-areas/FEAST).
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• Modeling that justifies the claim to equal or 
greater emissions reductions, including any 
divergence of inputs from pre-approved ranges;


• Proposed reporting and monitoring procedures, 
if different from status quo procedures;


• A proposed phaseout of existing detection, 
monitoring, and reporting requirements


Approvals with  
powerful benefits


The consequences of an approval, designed well 
and spelled out in advance, can also encourage time 
and money to be directed to methane innovation 
and improve the regulator’s ability to accomplish 
environmental goals.  


For regulators, approved methodologies can 
improve the ability to monitor operating conditions 
and enforce the rules. One opportunity that 
strengthens a regulator is the ability to adapt reporting 
requirements to take advantage of the capabilities 
of new technologies. Many new technologies 
stream data real-time or employ advanced analytics. 
Regulators who streamline reporting directly from the 
systems that operators are already using could see 
dramatically improved transparency at much lower 
cost. Regulators can also take advantage of more 
effective monitoring opportunities. An alternative 
methodology can combine novel instruments in 
creative ways. A proposal could include, for example, 
continuous monitoring at a representative sample of 
locations for a trial period in order to demonstrate to a 
regulator that the new method is working and identify 
opportunities for improvements. 


For innovators, one regulatory element that expands 
the potential market is the ability of follow-on 
operators to use an alternative methodology once it is 
approved. For similar conditions and similar facilities, 
a follow-on operator should be able to publicly 
notify a regulator of the intention to use an approved 
methodology, which is deemed approved unless 
the regulator takes action within a short time period. 
The Colorado rule exemplifies this, as approval of an 
alternative AIMM can be used by anyone—not just the 
applicant—so long as the alternative AIMM approval 
requirements are met. 


For operators, one regulatory element that 
encourages collaboration on new methodologies is 
the prospect of no longer being subject to the existing 
requirements. If an approved application describes 
how to phase out use of the status quo for LDAR, the 
applicant and approved followers should be able to 
ramp down one methodology after ramping up the 
alternative. 


Interjurisdictional 
collaboration


The opportunity for regulations to encourage 
innovation is even stronger with interjurisdictional 
collaboration. It can take months, and possibly more 
than a year, for an operator and innovator to test 
and receive approval for a new methodology in one 
jurisdiction. The prospect of doing that more than 
once to receive approval in a subsequent jurisdiction 
could significantly stifle innovation. On the other 
hand, the potential of a multi-state market is a strong 
incentive to invest in the development of better 
methane management tools and strategies. 


The path to streamline interjurisdictional collaboration 
begins with jurisdictions approving the same model 
to evaluate alternative methodologies and issuing 
guidance on assumptions they deem reasonable. 
An application in a subsequent jurisdiction can then 
specify how, if at all, the application differs from 
the first—for example due to different conditions or 
facilities. If the method, conditions, or facilities are 
not sufficiently different, new testing does not need to 
be carried out. The submission may be streamlined, 
and it may be deemed approved within a reasonable 
period of time.  


As much as possible, all testing should be carried out 
for the first application. If further testing is required, 
however, for example because testing was not carried 
out in extremely low or high temperatures in the first 
state, then a subsequent state may request more 
testing. This new testing should be limited to the 
conditions or facilities that are outside the bounds 
of the assumptions approved in the first state. In this 
way, states can encourage innovation that achieves 
regulatory goals faster and less expensively.
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Comments of the Center for Civic Policy and the Native American Voter Alliance 
Education Project in Response to NMED’s Draft Ozone Precursor Rule and OCD’s Draft 



Gas Waste Rules 



 



I.  Introduction    



On behalf of the Center for Civic Policy (CCP) and the Native American Voters Alliance 
Education Project (NAVAEP), the University of New Mexico Natural Resources and 
Environmental Law Clinic (UNM Law Clinic) respectfully submits the following comments in 
response to the New Mexico Environmental Department’s (NMED) Ozone Precursor Draft Rule, 
and the Oil Conservation Division’s (OCD) Gas Waste Draft Rules.1    



CCP is a non-profit community-advocacy organization whose mission is to connect 
underrepresented communities in New Mexico to the public policy process and to increase voter 
participation and turnout. CCP educates New Mexicans on a wide range of issues that 
impact our communities, including ethics and campaign finance reform, health care, tax and 
budget priorities, economic security, corporate accountability, and the environment.   



CCP partners with more than 40 local and national organizations to advocate on behalf of 
New Mexico’s low-income and minority communities; among these organizations are Somos Un 
Pueblo Unido, Native American Voters Alliance Education Project, Indigenous Women Rising, 
New Mexico CAFé, OLÉ, New Mexico Voices for Children, New Mexico Dream Team, El 
CENTRO de Igualdad y Derechos, New Mexico Asian Family Center, and ProgressNow New 



 
1 The UNM Law Clinic represents the Center for Civic Policy as legal counsel on these comments, but not 



NAVAEP. The comments are submitted on behalf of both organizations.  
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Mexico. While these organizations partner with CCP, these comments are made solely on behalf 
of CCP and NAVAEP.  



CCP served on the Methane Advisory Panel (MAP), represented by Gabriel Pacyniak and 
the UNM Natural Resources and Environmental Law Clinic. CCP provided comments on the 
draft MAP report on February 20, 2020.   



NAVAEP is a non-profit organization that engages indigenous communities throughout 
New Mexico on the most pressing issues facing Native people in order to build healthy and 
sustainable communities for Native families.  



In CCP’s comments on the Draft Technical Report submitted on February 20, 2020, CCP 
urged NMED and OCD to develop regulations that will not only lead to cost-effective reductions 
in methane emissions but will also result in positive impacts on New Mexico communities by 
maximizing job growth, minimizing harmful surface impacts, maximizing state revenue that 
funds public education, and by reducing harmful local co-pollutants that threaten New Mexicans’ 
health and wellbeing.  



CCP and NAVAEP are thankful for the opportunity to submit comments once again in 
response to NMED’s Ozone Precursor Draft Rule and OCD’s Gas Waste Draft Rule.  



NMED and OCD are to be commended for putting forward a solid starting point for 
reducing air pollution and natural gas waste in the oil and gas sector. At the same time, the draft 
rules fall short of creating a strong framework for reducing oil and gas-related health harms, 
preventing unnecessary waste, and promoting methane-control related economic opportunities. 
In particular, the two exemptions for stripper wells and low potential-to-emit wells in NMED's 
draft regulations would almost completely undermine the protectiveness of the VOC regulations 
and would disproportionately impact vulnerable communities in the San Juan basin, including 
Native Americans. 



CCP and NAVAEP are now urging both agencies to go further with their regulations to 
ensure the health and wellbeing of New Mexican’s will not be compromised, and to take 
advantage of all benefits available to them.  
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II. In Promulgating Regulations Both Agencies Should Maximize 



Community-Focused Co-Benefits 



As detailed below, NMED has an obligation to consider co-benefits (see Section III.A.), 
and OCD has the authority to consider some co-benefits (see Section IV.A.).  



There are four co-benefits that are particularly important to CCP and NAVAEP and the 
communities with which it works: (1) reducing locally harmful co-pollutants, especially VOCs 
(for OCD) and Hazardous Air Pollutants (HAPs) (for both agencies); (2) increasing high-quality 
methane-mitigation jobs for frontline communities and resulting economic benefits for New 
Mexicans; (3) increasing state revenue by wasting less natural gas, some of which will directly 
fund increased educational opportunities; and (4) reducing harms inflicted by noise and truck 
traffic from oil and gas operations. CCP’s comments on the draft MAP report provided details on 
why these co-benefits were particularly important to low-income people and people of color in 
New Mexico. 



CCP and NAVAEP urge both agencies to not only promulgate nation-leading regulations 
to prevent waste, reduce ozone and methane pollution, but to also maximize these community-
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focused co-benefits where doing so is cost-effective. The decisions that NMED and OCD make 
now will have lasting implications for New Mexico communities.  



III.  Recommendations to Strengthen NMED’s Draft Ozone Precursor 
Rule 



A. NMED Should Seek to Reduce Localized Pollution and Maximize 
Community Co-Benefits in Keeping with its Authority Under the Air Quality 
Control Act 



The Air Quality Control Act (AQCA) requires the Environmental Improvement Board 
(EIB) to control emissions of oxides of nitrogen and volatile organic compounds at a level 
sufficient to maintain compliance with federal standards. The statute also requires that the EIB 
consider “public-interest” and “economic” impacts when promulgating regulations, and these 
impacts include reducing harmful localized co-pollutants, increasing jobs, increasing state 
revenue, and reducing noise and traffic.  



NMED has proposed regulations under its Air Quality Control Act (ACQA) authority to 
regulate ground-level ozone pollutants (i.e. smog) in counties that are close to exceeding federal 
National Ambient Air Quality Standards (NAAQS).2  Ground-level ozone forms when Volatile 
Organic Compounds (VOCs)—toxic compounds that readily vaporize and adversely affect 
human health—combine with nitrogen oxides (NOx) in the presence of sunlight.3  Gas emitted 
from oil and gas facilities typically contains intermixed VOCs, nitrous oxides, and methane, 
among other components.4   Reducing ozone precursors—VOCs and NOx—therefore has the 
effect of also reducing methane, a potent greenhouse gas. In addition to causing ozone pollution, 
some VOCs such as benzene, ethylbenzene, and formaldehyde are toxic air pollutants that cause 
a variety of harms, including cancer, respiratory system harms, and reproductive system harms.5  
Reducing VOCs not only reduces the potential for smog, it also has the effect of reducing 
localized harms from these particular VOCs.  



ACQA Section 74-2-5.3 requires the Environmental Improvement Board (EIB) – the 
entity charged with promulgating regulations under ACQA – to adopt regulations for areas 
within the state where pollution is within 95% of the NAAQS to keep those areas from 
exceeding the NAAQS.6  According to NMED, ozone concentrations in at least six New Mexico 
counties meet this threshold, including in the four oil-and-gas-producing counties of Eddy, Lea, 



 
2 NMSA (1978) § 74-2-5.3 (2009). 
3 U.S. ENVTL. PROTECTION AGENCY, Ground-level Ozone Pollution: Ground-level Ozone Basics, 



available at https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics (last visited Feb. 2020). 
4 H.P. Brown, Composition of Natural Gas for use in the Oil and Natural Gas Sector Rulemaking (2011), 



available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-0505-0084.   
5 Lesley Fleishman et al., Clean Air Task Force, FOSSIL FUMES: A PUBLIC HEALTH ANALYSIS OF 



TOXIC AIR POLLUTION FROM THE OIL AND GAS INDUSTRY at 7-8 (2016), available at 
https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf (last visited Feb. 2020). 



6 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 
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Rio Arriba, and San Juan.7 Importantly, compliance with federal NAAQS standards is assessed 
on a sub-state area basis—often at the county level—reflecting that VOCs and NOx emissions 
form ozone on a sub-state regional, not statewide, basis.8 Controlling emissions of these 
pollutants to maintain compliance with federal standards—as required by the ACQA—therefore 
requires ensuring that emissions are sufficiently controlled in each sub-state area, i.e., county, 
that is close to exceeding the federal standards. 



ACQA Section 74-2-5.3 also requires the EIB to consider public-interest and economic 
impacts when promulgating regulations to prevent counties from exceeding NAAQS.9 In 
particular, the EIB “shall consider the … public interest, including the social and economic value 
of the sources of emissions and subjects of air contaminants” as well as “energy, environmental 
and economic impacts and other social costs.”10  New Mexico courts have explicitly recognized 
that state statutes sometimes grant regulatory authority to agencies through such “broadly applied 
terms as public interest, social well-being, environmental degradation, and the like.”11  These 
terms are clearly capacious enough to include considerations of the benefits of reducing risk 
from air toxics, increasing jobs, and reducing harms from noise and truck traffic. In considering 
further regulations of the draft rules that NMED will propose to the EIB for promulgation, 
NMED should be mindful of EIB’s mandatory duty to consider these economic, environmental, 
and social co-benefits. 



B. Specific Recommendations Related to Draft Ozone Precursor Rule  



CCP and NAVAEP are grateful to NMED for implementing many of the 
recommendations that CCP included in its comments on the draft MAP report in its draft Ozone 
Precursor Rule.  



The draft rule establishes requirements to reduce VOCs and NOx emissions from many 
components and processes in the oil and gas supply chain and requires control of VOC emissions 
from new and existing sources. In many cases, the draft rule requires 95% control of VOC 
standards, which is a good starting point, although in some cases a higher standard is possible.  



 
7 NMED, Ozone Containment Initiative Air Quality Bureau, Control Strategies (Sept. 26, 2019), available 



at https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2019/10/OAI_Presentation_09262019.pdf (last 
visited Feb. 2020) 



8 Memorandum from Janet McCabe to Regional Administrators, Area Designations for the 2015 Ozone 
NAAQS, Feb. 25, 2016, at 6-7,  https://www.epa.gov/sites/production/files/2016-02/documents/ozone-designations-
guidance-2015.pdf (“EPA generally believes it is appropriate to include the entire violating or contributing county in 
an ozone nonattainment area”).  



9 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 



10 NMSA (1978) § 74-2-5.3(A). 
11 N.M. Mun. League, Inc. v. N.M. Envtl. Improvement Bd. 1975-NMCA-083, ¶ 13, 88 N.M. 201, 209 



(concluding that, in part because terms like public interest, social well-being, and environmental degradation “were 
capable of reasoned application,” the New Mexico Environmental Improvement Board was within its authority to 
promulgate solid waste management regulations); see also Public Serv. Co. v. N.M. Envtl. Improvement Bd., 1976-
NMCA-039, 89 N.M. 223 (acknowledging that “the ‘public interest’ is a broad enough concept to permit the Board 
to weigh how the public will best be served” in its development of sulfur dioxide emissions regulations). 
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At the same time, CCP and NAVAEP see critical ways to strengthen the rule, most 
significantly by eliminating exceptions for stripper wells and wells with a low “potential to emit” 
VOCs. As described below, these exemptions severely undermine the protectiveness of the rule 
and are likely to cause discriminatory impacts that harm vulnerable populations.  



1. NMED Should Eliminate Exceptions for Stripper Wells and Well 
with a Low Potential-to-Emit.   



Although the draft rule creates an effective framework for reducing VOCs and NOx 
emissions, the rule is almost completely undermined by two exemptions.  Currently the rule 
exempts equipment located at stripper wells and individual facilitates with site-wide total annual 
potential to emit less than 15 tons per year (TPY) of VOC.12 Although these wells may emit less 
pollution than other wells on an individual basis, the cumulative impacts of pollution from these 
wells—many of which are located close together—poses a significant health danger. The two 
exemptions in NMED's draft regulations would severely undermine the protectiveness of the 
regulations and would disproportionately impact vulnerable communities in the San Juan basin, 
including Native Americans. This would represent both a failure to meet the legal obligation 
imposed by the AQCA and a discriminatory impact on the vulnerable populations—including 
Native Americans and children—that live in San Juan and Rio Arriba counties. NMED should 
amend the rule to eliminate these wholesale exceptions.  



Taken together these regulations would exempt around 40% of VOC emissions 
from well sites across the state.13 More importantly, in the San Juan basin, over 70% of 
VOC emissions from well sites would be exempted in the San Juan and Rio Arriba 
counties.14  



These exemptions would have the largest impact on the San Juan basin because it is a 
declining field where many of the wells are marginal wells, and therefore the vast majority of 
wells—16,298 out of 17,177 in San Juan and Rio Arriba counties—would be exempted from the 
VOC standards.15 At the same time, the cumulative impact of the pollution from these many 
marginal wells is causing the air pollution problems that the AQCA directs the EIB to address 
through these rules.  



 
12 The draft rule defines ‘stripper well’ as an oil well with a maximum daily average oil production not 



exceeding 10 barrels of oil per day, or a natural gas well not exceeding 60,000 standard cubic feet of gas per day. 
NMED Draft Rule at 20.2.50.8 (LL), 20.2.50.25(A).  Both stripper wells and low potential-to-emit wells would be 
subject to monitoring requirements and recordkeeping in 20.2.50.25, however these requirements do not include any 
substantive standards. NMED Draft Rule at 20.2.50.25(B)(1) merely requires that facilities “shall be operated and 
maintained consistent with manufacturer specifications and good engineering and maintenance practices.” Notably, 
these wells are not subject to a LDAR requirement. 



13 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
14 Id.   
15 Id. See also, e.g., OCD County Production by Month for San Juan County, 



https://wwwapps.emnrd.state.nm.us/ocd/ocdpermitting//Reporting/Production/CountyProductionInjectionSummary.
aspx (showing declining gas production volumes over past 20 years).  
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For example, San Juan County has received an F grade for ozone pollution from the 
American Lung Association,16 and is above EPA's level of concern for Respiratory Hazard Risk, 
due in large part to VOC emissions from oil and gas production.17 San Juan County is also above 
EPA's level of concern for cancer risk, driven also by VOC emissions from oil and gas 
production.18 Yet according to 2017 data, 71% of VOC well-site emissions in the county would 
be exempted from the proposed air pollution regulations because they were emitted at exempted 
wells.19 



The numbers are similar for adjoining Rio Arriba county, where 75% of VOC well-site 
emissions would be exempted.20  



The two major Permian basin counties, Lea and Eddy, would also see a substantial 
portion of the emissions from well sites excepted from regulation—34% and 27% respectively.21  



Under Section 74-2-5.3, the ACQA requires the EIB to control VOC and NOx emissions 
in qualifying counties “to provide for attainment and maintenance” of the federal NAAQS 
standard. Because NAAQS attainment is assessed on a sub-state area basis,22 the regulations 
must be effective at controlling emissions in the local area—i.e., the county—at a level sufficient 
to maintain attainment with the federal standard. It is highly doubtful that NMED’s proposed 
regulations meet this standard when they exempt over 70% of the emissions from well sites in 
two counties with pronounced air pollution problems.  



Moreover, these exemptions would harm vulnerable populations, including Native 
Americans and children.  



In San Juan county alone, 22,000 Native Americans and 6,500 children will live within 
one mile of an exempted well.23    



This exemption could also place NMED at risk of a disparate impact discrimination 
complaint under Title VI of the Civil Rights Act. Title VI prohibits federal grantees from 
discriminating on the basis of race,24 and EPA’s Title VI regulations prohibit its grantees from 
using federal assistance in actions or programs that result in discriminatory impacts on people of 
a specific race.25 The San Juan basin is unique in that it lies in part on the Navajo Nation and the 
area is home to one of the state’s largest populations of Native Americans—41% of county 
residents identify as Native American.26 The draft rule would exempt the majority of wellsite 



 
16 Report Card: New Mexico, American Lung Association, https://www.stateoftheair.org/city-



rankings/states/new-mexico/ (last visited Sept. 14, 2020).  
17 Lesley Fleishman et al, supra note 4 at 5.  
18 Id.  
19 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
20 Id.  
21 Id.   
22 See discussion supra at note 7.  
23 Analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
24 42 U.S.C. § 2000d–1.  
25 40 C.F.R. § 7.35.  
26 Quick Facts, U.S. Census, 



https://www.census.gov/quickfacts/fact/table/eddycountynewmexico,sanjuancountynewmexico,NM/PST045219. 
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VOC emissions in the San Juan basin. In contrast, the draft rule would not exempt the majority of 
wellsite VOC emissions in the Permian Basin, which does not have a large Native American 
population.  For example, in the Permian Basin’s Eddy County, only 2.4% of Eddy County 
residents identify as Native American.27 The majority of Eddy County residents—92%—identify 
as white.28 In San Juan County, with its large Native American population, 71% of well-site 
VOC emissions would be exempted; in predominantly-White Eddy County, only 27% of wellsite 
emissions would be exempted.29 The regulation would therefore likely result in a discriminatory 
impact on Native Americans because it allows for a much greater percentage of emissions to go 
unregulated in the area that has a uniquely high population of Native Americans. If NMED 
receives federal assistance to support this action or program, it could be subject to a Title VI 
complaint.  



NMED cannot and should not rely on potential emission reductions from OCD’s 
proposed gas capture regulation to satisfy the legal obligations of EIB under the ACQA.30  First, 
the ACQA directs the EIB or the local air board, and not any other state agency, to “adopt a plan, 
including regulations” to control VOC and NOx emissions at a level sufficient to maintain 
compliance with federal standards.31 Second, the proposed OCD regulations do not require 
agencies to inspect for leaks or to retrofit equipment at each site. This is particularly important 
because of the phenomenon of “super emitters,” which is documented by peer-reviewed 
science.32 Even a well with “potential to emit” less than 15 tons per year could be a super emitter 
if there is a malfunctioning dehydrator or compressor, or a failure of tank control systems.33 The 
“potential-to-emit” threshold fails to account for such abnormal operation emissions. Such a 
super-emitter could pose a serious health risk to those living near it. NMED also cannot rely on 
the proposed OCD requirement that operators capture 98% of produced gas to meet their 
obligation to control VOC emissions.34 As currently written, this standard does not require VOC 
reduction in any particular area or facility, and therefore provides no guarantee that emissions 
will be reduce proportionately in each county.35 Moreover, because it does not require emission 
reductions at each site, it means that the local health harms from toxic VOCs could be reduced at 
some wells and not at others.  



 
27 Id.  
28 Id. 
29 See discussion supra at notes 18 and 20.  
30 See NMED tweet responding to EDF twitter critique of exceptions: “Not true. EDF fails to grasp that 



NMED and @EmnrdNM's draft rules complement one another to target harmful emissions from every oil and gas 
well in the state. Both rules will result in significant reductions of #methane in #NewMexico. 
#TellingTheWholeStory,” Sept. 3, 2020, https://twitter.com/NMEnvDep/status/1301578515142172672.  



31 NSMA (1978) § 74-2-5.3 (A) (specifying that if “environmental improvement board or the local board 
determines” that emission from sources in excess of 95% of NAAQS for ozone, then “it shall adopt a plan, including 
regulations, to control emissions”).    



32 See, e.g., Zavala-Araiza, D. et al. Super-emitters in natural gas infrastructure are caused by abnormal 
process conditions. Nat. Commun. 8, 14012 doi: 10.1038/ncomms14012 (2017). 



33 Id.  
34 See OCD Draft Rule Venting and Flaring of Natural Gas at 19.15.27.9; OCD Draft Rule Natural Gas 



Gathering Systems at 19.15.28.23.  
35 See discussion infra at IV.B.2.  
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In sum, the stripper well and low potential-to-emit threshold exemptions severely 
undermine the protectiveness of the draft rule. The AQCA tasks the EIB, not another state 
agency, with adopting a plan and regulations to control VOCs sufficient to maintain compliance 
with federal ozone standards in each county. Exempting a substantial portion of wellsite 
emissions does not meet this obligation, and it especially fails in the San Juan basin. The 
exemptions will also have discriminatory impacts on vulnerable groups, in particular failing to 
protect Native Americans.   



2.  Leak Detection and Repair Requirement   



In its comments on the draft MAP report, CCP urged NMED to require quarterly leak 
detection and repair (LDAR). LDAR is a cost-effective methane-reduction strategy that will 
reduce VOCs, NOx, and methane emissions and generate job growth in New Mexico 
communities, state revenue for education, and health co-benefits for New Mexicans.   



a. Include Pneumatic Controllers in Quarterly LDAR requirements 



Fugitive methane emissions escape from leaking equipment components, including from 
connectors, covers, closed vent systems (CVs), flanges, instruments, meters, open-ended lines 
(OELs), pneumatic controllers, pressure relief devices (PRDs), their hatches, and valves.36  
Quarterly leak detection and repair inspections will alert operators to leaking equipment in a 
timelier manner than do less-frequent inspections, promoting operators to respond according to 
regulations governing their maintenance and replacement of such equipment.    



The current rule requires quarterly leak detection and repair (LDAR) for facilities with 
the potential to emit over 5 TPY of VOCs.37 CCP and NAVAEP would like to thank NMED for 
including this provision and increasing the chances of catching any leaks or necessary repairs on 
a more frequent basis. By catching leaks sooner, companies will be able to capture more natural 
gas which will increase revenue for both them and the state of New Mexico which will go 
towards public education and accelerate the development of methane control job opportunities 
for New Mexicans.  



NMED should close one critical loophole in its LDAR requirements, however. The draft 
regulation does not require operators to conduct LDAR on pneumatic controllers.38 Yet 
pneumatic controllers are the second largest source of methane emissions from the oil and gas 
sector, and malfunctioning pneumatic controllers are responsible for half of these emissions.39 
Other jurisdictions, including Colorado and California, require operators to conduct LDAR to 



 
36 U.S. ENVTL. PROTECTION AGENCY, EPA-HQ-OAR-2017-0483, Equivalency of State Fugitive 



Emissions Programs for Well Sites and Compressor Stations to Proposed Standards at 40 C.F.R. Part 60, Subpart 
OOOa (Apr. 12, 2018), available at www.epa.gov/sites/production/files/2018- 
09/documents/equivalency_of_state_fugitive_emissions_programs_for_well_sites_and_compresor_stations.pdf (last 
visited Feb. 2020). 



37 NMED Draft Rule 20.2.50.16 (C)(2)(c)(i). 
38 NMED Draft Rule 20.2.50.16 (A) (not including pneumatic controllers). 
39 Methane emissions from malfunctioning, low-bleed, and intermittent bleed controllers combine to be the 



second-largest source of emissions. New Mexico Oil and Gas Data, Environmental Defense Fund, 
https://www.edf.org/nm-oil-gas/emissions/ (last visited Sep. 15, 2020).  
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ensure that pneumatic devices are not venting between actuation events.40 NMED should close 
this loophole and similarly include pneumatic controllers in the list of devices that must be 
subject to LDAR. 



b. Require Public Posting of Identified Leaks  



CCP also recommended that the regulations require prompt repair of any leaks found. 
Regulations that require prompt repair of leaks will cut VOCs, NOx and methane, prevent waste 
of valuable natural gas, and will open the door to skills-training and job opportunities for New 
Mexicans and inspire the development of a local labor force skilled in maintenance.  



CCP and NAVAEP would like to acknowledge and thank NMED for creating a strong 
repair timeline into the draft rule, which generally requires repairs within 15 days or less.41 



In keeping with NMED’s request to identify areas in the NMED rule where the agency 
can provide more transparency,42 CCP and NAVAEP request that all leaks identified be posted 
by operators to a public online database, including the date of the leak, piece of faulty 
equipment, facility, date the leak was discovered, and then updated when the leak is repaired. 
This would help ensure—and allow the public to monitor—that leaks are being timely repaired.  



c. Require Replacement of Older, High Emissions Technologies. 



In general, CCP recommended that regulations should require the retrofitting or 
replacement of older technologies that are significant sources of methane emissions. This is 
important because technological advances in equipment such as zero-bleed controllers and 
centrifugal compressors can eliminate many of the VOC and NOx emissions associated with oil 
and gas production. Requiring a reasonable rate of replacement on older technologies will also 
contribute to the development of a methane control industry and associated jobs in New Mexico.  



There are several areas where NMED can and should require replacement of older 
technologies with new technologies that are widely used. For example, NMED can and should 
require operators to implement a schedule of retrofitting older pneumatic controllers and 
centrifugal compressors.  



NMED proposes generally that existing pneumatic controllers sites without access to 
electric power should achieve an emission rate of 6 standard cubic feet per hour (scf/h) within 
one year of the rule’s effective date.43 New technology, however, such as solar-powered zero-
bleed controllers, are already in use in other jurisdictions.44 These zero emission controllers can 
dramatically curtail emissions from the large source of emissions in the oil and gas supply chain, 



 
40 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4); New Mexico Methane Advisory Panel Report at 22 (2020) 



(describing Colorado pneumatic LDAR requirements).  
41 NMED Draft Rule at 20.2.50.16 (D). 
42 NMED Draft Rule at Page 1, #7. 
43 NMED Draft Rule at 20.2.50.22 (B)(3). There is an exception for “function needs” that should be 



eliminated.  
44 See Alberta Energy Regulator, Directive 060, § 8.6.1 
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and they are endorsed in the oil-and-gas industry’s Methane Guiding Principles Partnership.45  
NMED should require that operators transition their fleets towards these zero-emission devices 
on a reasonable schedule.   



Similarly, CCP recommended that NMED require that wet seals be replaced by dry seals 
or by wet seals with degassing capture on centrifugal compressors. The current rule includes the 
degassing emission standard, requiring that new and existing wet seal compressors meet a 95% 
VOC control standard through degassing.46 This is a huge improvement and CCP and NAVAEP 
are thankful for this. However, the NMED rule creates an exemption for compressors at wellhead 
sites—this exception should be eliminated.47  This is harmful because it misses many 
opportunities to ensure wells are being properly and consistently degassed.  



3. Require Reduced Emissions Completions / Recompletions  



A large quantity of harmful gases, like methane and VOCs are released at the completion 
and recompletion stages of a well. This is extremely harmful to the atmosphere and communities 
across the state. This can be prevented by creating stricter regulations. 



While EPA does require green completions (or Reduced Emission Completions – RECs) 
at most wells under Subpart OOOOa,48 operators are reportedly using ambiguities in the 
regulations to avoid using green completions for each and every well.  



Reduced Emissions Completion (REC) should be required under NMED’s regulation. If 
not, large amounts of gas will be released directly into the environment which will ultimately 
result in harm to the community’s health and harm to the environment as a whole. Operators 
should be required to route initial flowback through REC equipment. This will capture more gas 
which can be rerouted for sale. In particular, NMED should look to regulations in place in 
Canada, and those proposed in Colorado, that prohibit or would prohibit nearly all venting 
associated with flowback.49   



Including these green completion requirements will bring in more money for the state and 
the education of New Mexican children. Further, by capturing the gas during the process the 
released of toxic gas into the atmosphere will be reduced, and the health of New Mexicans will 
improve.  



 
45 Methane Guiding Principles, Synopsis, Reducing Methane Emissions: Best Practice Guide, Pneumatic 



Devices (2019), https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-
Synopsis-Pneumatic-Devices.pdf.  



46 NMED Draft Rule at 20.2.50.14 (B)(1).  
47 Id. at (A)(1).  
48 40 C.F.R. § 60.5375a. 
49 Regulations Respecting Reduction in the Release of Methane and Certain Volatile Organic Compounds 



(Upstream Oil and Gas Sector) (SOR/2018-66), § 11(2);  Proposed 5 CCR 1001-9, VI.D.1.a. 
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IV. Recommendations to Strengthen OCD’s Draft Natural Gas Waste 
Rules 



A.    OCD’s Should Seek to Maximize Co-benefits it is Allowed to Consider 
Under the Oil and Gas Act  



The Oil and Gas Act provides broad authority to OCD to prevent waste in the production 
of crude petroleum oil or natural gas, including through rulemaking.  As the Oil Conservation 
Commission (OCC) has noted in prior orders, the duties assigned by the Oil and Gas Act to the 
OCD include “duties to prevent waste, protect correlative rights, and protect health and the 
environment” (emphasis added).50  The Oil and Gas Act authorizes OCD to promulgate 
regulations to “protect public health and the environment” in specific circumstances. These 
circumstances include the following:51  



• “disposition of nondomestic wastes resulting from the exploration, development. 
Production or storage of… natural gas”;  



• “transportation of… natural gas, [and] the treatment of natural gas”; and  



• “disposition, handling, transport, storage, recycling, treatment and disposal of produced 
water during, or for reuse in, the exploration, drilling, production, treatment or refinement of oil 
or gas…”  



The Oil and Gas Act also authorizes OCD to promulgate regulations to “require wells to 
be drilled, operated and produced in such manner as to prevent injury to neighboring leases or 
properties.”52  



In revising the proposed Natural Gas Waste regulations OCD should continue to consider 
the potential co-benefits to the environment, public health, and neighboring properties consistent 
with these authorities.  



 



B. Specific Recommendations Related to OCD’s Gas Waste Rules   



1. OCD Should Prohibit Non-Emergency Venting  



CCP recommended the OCD regulations should prohibit operators from venting when 
they could route gas to a process or sale, or flare instead. Venting is particularly harmful because 
it releases uncontrolled methane, which is 84 times more potent than carbon dioxide as a 
greenhouse gas over a 20 year period.53 Venting also emits toxic pollutants that are particularly 



 
50 Oil Conservation Commission Order R-13096-B at 9-10.   
51 NMSA (1978) § 70-2-12.  
52 Id.  
53 Understanding Global Warming Potentials, EPA, https://www.epa.gov/ghgemissions/understanding-



global-warming-potentials (last visited Sept. 15, 2020).  
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dangerous to nearby residents.54 Limiting venting will reduce the release and creation of harmful 
pollutants, which will reduce the communities’ health risks.  



OCD should therefore prohibit venting in all stages covered by 19.15.27.8—drilling, 
completion, and production—except for bonafide emergency situations. Prohibiting venting at all 
stages of production will reduce the emissions of harmful VOCs and HAPs and will protect New 
Mexicans by reducing their exposure to these harmful chemicals. 



2. 98% Gas Capture Requirement Should Apply at a County Level  



CCP recommended in its comments on the draft MAP report operators be subject to 
limits on venting and flaring. We commend OCD for proposing to limit venting and flaring so 
that by the end of 2026, 98% of gas is captured. This will lead drive substantial public health and 
revenue benefits for the state.  



At the same time, this statewide performance standard creates a risk that operators with 
assets in multiple basins could comply by substantially reducing emissions in one basin and not 
the other. In particular, an operator with many marginal wells in the San Juan basin as well as 
with some high producing wells in the Permian basin could potential comply across its fleet by 
largely focusing its gas capture efforts on high-producing wells in the Permian. This would have 
the effect of providing substantial co-pollutant reductions in the Permian but not in the San Juan 
basin. Similar to the effect of exempting stripper wells and low potential-to-emit VOC wells 
described above, this could have a discriminatory impact on Native Americans and other 
vulnerable populations.  



CCP and NAVAEP therefore urge OCD to require that the gas capture requirement be 
accounted for on a county-wide basis, so that the distribution of natural gas waste reduction—
and therefore pollution reduction—is more equitably distributed across the state and protects 
more New Mexicans.  Using a county-by-county standard would also ensure that methane 
control work—and therefore methane control jobs—were more evenly distributed across the 
state. 



3. Gas Management Planning Requirements Should be Strengthened to 
Prevent Routine Flaring, Take into Account Surface Impacts, and Provide an 
Opportunity for Public Input 



CCP recommended that the OCD rule strengthen the requirements for gas capture 
planning, and CCP and NAVAEP commend OCD for including a much-strengthened gas 
management planning requirement for both production and gathering systems.55 Such planning is 
crucial to ensuring that gas is not wasted, especially in the Permian basin where operators are 
drilling for oil, and to ensuring the reduction of routing flaring and unnecessary venting.  



 
54 The levels of toxic pollutants emitted depend on the composition of gas from the well and where in the 



supply chain the venting happens. See H.P.  Brown, Composition of Natural Gas for use in the Oil and Natural Gas 
Sector Rulemaking (2011), available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-
0505-0084.   



55 OCD Draft Rules at 19.15.27.9 (D), 19.15.28.23(D).  
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OCD’s can and should strengthen these regulations to explicitly require an end to routine 
flaring. Routine flaring causes environmental and public health harms, in part because not all of 
the gas is combusted. The World Bank Group has called to an end of routine flaring, recognizing 
the harms it causes.56 While the proposed regulation is commendable in that it calls on operators 
to analyze alternatives to routine flaring,57 it should go a step further and prohibit operators from 
planning on using such routine flaring.  



OCD should also recognize that the Gas Management planning is an opportune time for 
operators to consider surface impacts from their proposed activities, including noise and truck 
traffic, in keeping with OCD’s authority to promulgate regulations that prevent harm to 
neighboring properties.58 OCD should require that gas management plans identify residences, 
school, churches, business and other surface uses that may be impacted by infrastructure 
development and proactively identify measures to mitigate such impacts.  OCD should also 
provide a mechanism for the public to provide input and flag harmful impacts that could be 
mitigated through infrastructure planning.       



4. OCD Should Require that 98% of Gas Be Combusted in Flaring 



CCP asked EMNRD to create regulations should require the adoption of high-
performance flares for both new and existing flares. This is important because flaring still 
releases substantial volumes of methane, because at least 2-5% of gas is not combusted during 
flaring.59  



 OCD did include requirements that all flares use an automatic ignition system or 
continuous pilot, which CCP and NAVAEP are grateful for. CCP and NAVAEP request that 
OCD go one step further and set a performance standard requiring that 98% of all flared gas be 
combusted (Destruction and Removal Efficiency, or DRE). 



 
56 Zero Routine Flaring by 2030, World Bank Group, https://www.worldbank.org/en/programs/zero-



routine-flaring-by-2030 (last visited Sep. 15, 2020).  
57 OCD Draft Rules at 19.15.27.9 (D)(2)(h).  
58 NMSA (1978) § 70-2-12(b)(7).  
59 See, e.g., Robert Kleinberg, Greenhouse Gas Footprint of Oilfield Flares Accounting for Realistic Flare 



Gas Composition and Distribution of Flare Efficiencies (2019), https://doi.org/10.1002/essoar.10501228.1.  
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V. Conclusion   



 New Mexico’s frontline communities bear the brunt of health, environmental, and 
quality of life impacts of oil and gas production. CCP and NAVAEP are grateful to NMED and 
OCD for taking the highly affected communities into account while drafting their rules, but they 
urge them to take the rules to the next step to truly prioritize the health and safety of New 
Mexicans. Most critical to this effort is removing exceptions for stripper wells and low-potential 
to emit wells from NMED’s draft rules, which would severely undermine the protectiveness of 
the regulations.  



Putting New Mexican’s first will not only benefit vulnerable communities, but the State 
as a whole. 



CCP  and NAVAEP thank NMED and OCD for the opportunity to provide these 
comments.  
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Comments of the Center for Civic Policy and the Native American Voter Alliance 
Education Project in Response to NMED’s Draft Ozone Precursor Rule and OCD’s Draft 


Gas Waste Rules 


 


I.  Introduction    


On behalf of the Center for Civic Policy (CCP) and the Native American Voters Alliance 
Education Project (NAVAEP), the University of New Mexico Natural Resources and 
Environmental Law Clinic (UNM Law Clinic) respectfully submits the following comments in 
response to the New Mexico Environmental Department’s (NMED) Ozone Precursor Draft Rule, 
and the Oil Conservation Division’s (OCD) Gas Waste Draft Rules.1    


CCP is a non-profit community-advocacy organization whose mission is to connect 
underrepresented communities in New Mexico to the public policy process and to increase voter 
participation and turnout. CCP educates New Mexicans on a wide range of issues that 
impact our communities, including ethics and campaign finance reform, health care, tax and 
budget priorities, economic security, corporate accountability, and the environment.   


CCP partners with more than 40 local and national organizations to advocate on behalf of 
New Mexico’s low-income and minority communities; among these organizations are Somos Un 
Pueblo Unido, Native American Voters Alliance Education Project, Indigenous Women Rising, 
New Mexico CAFé, OLÉ, New Mexico Voices for Children, New Mexico Dream Team, El 
CENTRO de Igualdad y Derechos, New Mexico Asian Family Center, and ProgressNow New 


 
1 The UNM Law Clinic represents the Center for Civic Policy as legal counsel on these comments, but not 


NAVAEP. The comments are submitted on behalf of both organizations.  
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Mexico. While these organizations partner with CCP, these comments are made solely on behalf 
of CCP and NAVAEP.  


CCP served on the Methane Advisory Panel (MAP), represented by Gabriel Pacyniak and 
the UNM Natural Resources and Environmental Law Clinic. CCP provided comments on the 
draft MAP report on February 20, 2020.   


NAVAEP is a non-profit organization that engages indigenous communities throughout 
New Mexico on the most pressing issues facing Native people in order to build healthy and 
sustainable communities for Native families.  


In CCP’s comments on the Draft Technical Report submitted on February 20, 2020, CCP 
urged NMED and OCD to develop regulations that will not only lead to cost-effective reductions 
in methane emissions but will also result in positive impacts on New Mexico communities by 
maximizing job growth, minimizing harmful surface impacts, maximizing state revenue that 
funds public education, and by reducing harmful local co-pollutants that threaten New Mexicans’ 
health and wellbeing.  


CCP and NAVAEP are thankful for the opportunity to submit comments once again in 
response to NMED’s Ozone Precursor Draft Rule and OCD’s Gas Waste Draft Rule.  


NMED and OCD are to be commended for putting forward a solid starting point for 
reducing air pollution and natural gas waste in the oil and gas sector. At the same time, the draft 
rules fall short of creating a strong framework for reducing oil and gas-related health harms, 
preventing unnecessary waste, and promoting methane-control related economic opportunities. 
In particular, the two exemptions for stripper wells and low potential-to-emit wells in NMED's 
draft regulations would almost completely undermine the protectiveness of the VOC regulations 
and would disproportionately impact vulnerable communities in the San Juan basin, including 
Native Americans. 


CCP and NAVAEP are now urging both agencies to go further with their regulations to 
ensure the health and wellbeing of New Mexican’s will not be compromised, and to take 
advantage of all benefits available to them.  
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II. In Promulgating Regulations Both Agencies Should Maximize 


Community-Focused Co-Benefits 


As detailed below, NMED has an obligation to consider co-benefits (see Section III.A.), 
and OCD has the authority to consider some co-benefits (see Section IV.A.).  


There are four co-benefits that are particularly important to CCP and NAVAEP and the 
communities with which it works: (1) reducing locally harmful co-pollutants, especially VOCs 
(for OCD) and Hazardous Air Pollutants (HAPs) (for both agencies); (2) increasing high-quality 
methane-mitigation jobs for frontline communities and resulting economic benefits for New 
Mexicans; (3) increasing state revenue by wasting less natural gas, some of which will directly 
fund increased educational opportunities; and (4) reducing harms inflicted by noise and truck 
traffic from oil and gas operations. CCP’s comments on the draft MAP report provided details on 
why these co-benefits were particularly important to low-income people and people of color in 
New Mexico. 


CCP and NAVAEP urge both agencies to not only promulgate nation-leading regulations 
to prevent waste, reduce ozone and methane pollution, but to also maximize these community-
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focused co-benefits where doing so is cost-effective. The decisions that NMED and OCD make 
now will have lasting implications for New Mexico communities.  


III.  Recommendations to Strengthen NMED’s Draft Ozone Precursor 
Rule 


A. NMED Should Seek to Reduce Localized Pollution and Maximize 
Community Co-Benefits in Keeping with its Authority Under the Air Quality 
Control Act 


The Air Quality Control Act (AQCA) requires the Environmental Improvement Board 
(EIB) to control emissions of oxides of nitrogen and volatile organic compounds at a level 
sufficient to maintain compliance with federal standards. The statute also requires that the EIB 
consider “public-interest” and “economic” impacts when promulgating regulations, and these 
impacts include reducing harmful localized co-pollutants, increasing jobs, increasing state 
revenue, and reducing noise and traffic.  


NMED has proposed regulations under its Air Quality Control Act (ACQA) authority to 
regulate ground-level ozone pollutants (i.e. smog) in counties that are close to exceeding federal 
National Ambient Air Quality Standards (NAAQS).2  Ground-level ozone forms when Volatile 
Organic Compounds (VOCs)—toxic compounds that readily vaporize and adversely affect 
human health—combine with nitrogen oxides (NOx) in the presence of sunlight.3  Gas emitted 
from oil and gas facilities typically contains intermixed VOCs, nitrous oxides, and methane, 
among other components.4   Reducing ozone precursors—VOCs and NOx—therefore has the 
effect of also reducing methane, a potent greenhouse gas. In addition to causing ozone pollution, 
some VOCs such as benzene, ethylbenzene, and formaldehyde are toxic air pollutants that cause 
a variety of harms, including cancer, respiratory system harms, and reproductive system harms.5  
Reducing VOCs not only reduces the potential for smog, it also has the effect of reducing 
localized harms from these particular VOCs.  


ACQA Section 74-2-5.3 requires the Environmental Improvement Board (EIB) – the 
entity charged with promulgating regulations under ACQA – to adopt regulations for areas 
within the state where pollution is within 95% of the NAAQS to keep those areas from 
exceeding the NAAQS.6  According to NMED, ozone concentrations in at least six New Mexico 
counties meet this threshold, including in the four oil-and-gas-producing counties of Eddy, Lea, 


 
2 NMSA (1978) § 74-2-5.3 (2009). 
3 U.S. ENVTL. PROTECTION AGENCY, Ground-level Ozone Pollution: Ground-level Ozone Basics, 


available at https://www.epa.gov/ground-level-ozone-pollution/ground-level-ozone-basics (last visited Feb. 2020). 
4 H.P. Brown, Composition of Natural Gas for use in the Oil and Natural Gas Sector Rulemaking (2011), 


available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-0505-0084.   
5 Lesley Fleishman et al., Clean Air Task Force, FOSSIL FUMES: A PUBLIC HEALTH ANALYSIS OF 


TOXIC AIR POLLUTION FROM THE OIL AND GAS INDUSTRY at 7-8 (2016), available at 
https://www.catf.us/wp-content/uploads/2016/06/CATF_Pub_FossilFumes.pdf (last visited Feb. 2020). 


6 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 
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Rio Arriba, and San Juan.7 Importantly, compliance with federal NAAQS standards is assessed 
on a sub-state area basis—often at the county level—reflecting that VOCs and NOx emissions 
form ozone on a sub-state regional, not statewide, basis.8 Controlling emissions of these 
pollutants to maintain compliance with federal standards—as required by the ACQA—therefore 
requires ensuring that emissions are sufficiently controlled in each sub-state area, i.e., county, 
that is close to exceeding the federal standards. 


ACQA Section 74-2-5.3 also requires the EIB to consider public-interest and economic 
impacts when promulgating regulations to prevent counties from exceeding NAAQS.9 In 
particular, the EIB “shall consider the … public interest, including the social and economic value 
of the sources of emissions and subjects of air contaminants” as well as “energy, environmental 
and economic impacts and other social costs.”10  New Mexico courts have explicitly recognized 
that state statutes sometimes grant regulatory authority to agencies through such “broadly applied 
terms as public interest, social well-being, environmental degradation, and the like.”11  These 
terms are clearly capacious enough to include considerations of the benefits of reducing risk 
from air toxics, increasing jobs, and reducing harms from noise and truck traffic. In considering 
further regulations of the draft rules that NMED will propose to the EIB for promulgation, 
NMED should be mindful of EIB’s mandatory duty to consider these economic, environmental, 
and social co-benefits. 


B. Specific Recommendations Related to Draft Ozone Precursor Rule  


CCP and NAVAEP are grateful to NMED for implementing many of the 
recommendations that CCP included in its comments on the draft MAP report in its draft Ozone 
Precursor Rule.  


The draft rule establishes requirements to reduce VOCs and NOx emissions from many 
components and processes in the oil and gas supply chain and requires control of VOC emissions 
from new and existing sources. In many cases, the draft rule requires 95% control of VOC 
standards, which is a good starting point, although in some cases a higher standard is possible.  


 
7 NMED, Ozone Containment Initiative Air Quality Bureau, Control Strategies (Sept. 26, 2019), available 


at https://www.env.nm.gov/air-quality/wp-content/uploads/sites/2/2019/10/OAI_Presentation_09262019.pdf (last 
visited Feb. 2020) 


8 Memorandum from Janet McCabe to Regional Administrators, Area Designations for the 2015 Ozone 
NAAQS, Feb. 25, 2016, at 6-7,  https://www.epa.gov/sites/production/files/2016-02/documents/ozone-designations-
guidance-2015.pdf (“EPA generally believes it is appropriate to include the entire violating or contributing county in 
an ozone nonattainment area”).  


9 See https://www.epa.gov/stationary-sources-air-pollution/oil-and-natural-gas-production-facilities-
national-emission 


10 NMSA (1978) § 74-2-5.3(A). 
11 N.M. Mun. League, Inc. v. N.M. Envtl. Improvement Bd. 1975-NMCA-083, ¶ 13, 88 N.M. 201, 209 


(concluding that, in part because terms like public interest, social well-being, and environmental degradation “were 
capable of reasoned application,” the New Mexico Environmental Improvement Board was within its authority to 
promulgate solid waste management regulations); see also Public Serv. Co. v. N.M. Envtl. Improvement Bd., 1976-
NMCA-039, 89 N.M. 223 (acknowledging that “the ‘public interest’ is a broad enough concept to permit the Board 
to weigh how the public will best be served” in its development of sulfur dioxide emissions regulations). 
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At the same time, CCP and NAVAEP see critical ways to strengthen the rule, most 
significantly by eliminating exceptions for stripper wells and wells with a low “potential to emit” 
VOCs. As described below, these exemptions severely undermine the protectiveness of the rule 
and are likely to cause discriminatory impacts that harm vulnerable populations.  


1. NMED Should Eliminate Exceptions for Stripper Wells and Well 
with a Low Potential-to-Emit.   


Although the draft rule creates an effective framework for reducing VOCs and NOx 
emissions, the rule is almost completely undermined by two exemptions.  Currently the rule 
exempts equipment located at stripper wells and individual facilitates with site-wide total annual 
potential to emit less than 15 tons per year (TPY) of VOC.12 Although these wells may emit less 
pollution than other wells on an individual basis, the cumulative impacts of pollution from these 
wells—many of which are located close together—poses a significant health danger. The two 
exemptions in NMED's draft regulations would severely undermine the protectiveness of the 
regulations and would disproportionately impact vulnerable communities in the San Juan basin, 
including Native Americans. This would represent both a failure to meet the legal obligation 
imposed by the AQCA and a discriminatory impact on the vulnerable populations—including 
Native Americans and children—that live in San Juan and Rio Arriba counties. NMED should 
amend the rule to eliminate these wholesale exceptions.  


Taken together these regulations would exempt around 40% of VOC emissions 
from well sites across the state.13 More importantly, in the San Juan basin, over 70% of 
VOC emissions from well sites would be exempted in the San Juan and Rio Arriba 
counties.14  


These exemptions would have the largest impact on the San Juan basin because it is a 
declining field where many of the wells are marginal wells, and therefore the vast majority of 
wells—16,298 out of 17,177 in San Juan and Rio Arriba counties—would be exempted from the 
VOC standards.15 At the same time, the cumulative impact of the pollution from these many 
marginal wells is causing the air pollution problems that the AQCA directs the EIB to address 
through these rules.  


 
12 The draft rule defines ‘stripper well’ as an oil well with a maximum daily average oil production not 


exceeding 10 barrels of oil per day, or a natural gas well not exceeding 60,000 standard cubic feet of gas per day. 
NMED Draft Rule at 20.2.50.8 (LL), 20.2.50.25(A).  Both stripper wells and low potential-to-emit wells would be 
subject to monitoring requirements and recordkeeping in 20.2.50.25, however these requirements do not include any 
substantive standards. NMED Draft Rule at 20.2.50.25(B)(1) merely requires that facilities “shall be operated and 
maintained consistent with manufacturer specifications and good engineering and maintenance practices.” Notably, 
these wells are not subject to a LDAR requirement. 


13 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
14 Id.   
15 Id. See also, e.g., OCD County Production by Month for San Juan County, 


https://wwwapps.emnrd.state.nm.us/ocd/ocdpermitting//Reporting/Production/CountyProductionInjectionSummary.
aspx (showing declining gas production volumes over past 20 years).  







   
 


   
 


7 


For example, San Juan County has received an F grade for ozone pollution from the 
American Lung Association,16 and is above EPA's level of concern for Respiratory Hazard Risk, 
due in large part to VOC emissions from oil and gas production.17 San Juan County is also above 
EPA's level of concern for cancer risk, driven also by VOC emissions from oil and gas 
production.18 Yet according to 2017 data, 71% of VOC well-site emissions in the county would 
be exempted from the proposed air pollution regulations because they were emitted at exempted 
wells.19 


The numbers are similar for adjoining Rio Arriba county, where 75% of VOC well-site 
emissions would be exempted.20  


The two major Permian basin counties, Lea and Eddy, would also see a substantial 
portion of the emissions from well sites excepted from regulation—34% and 27% respectively.21  


Under Section 74-2-5.3, the ACQA requires the EIB to control VOC and NOx emissions 
in qualifying counties “to provide for attainment and maintenance” of the federal NAAQS 
standard. Because NAAQS attainment is assessed on a sub-state area basis,22 the regulations 
must be effective at controlling emissions in the local area—i.e., the county—at a level sufficient 
to maintain attainment with the federal standard. It is highly doubtful that NMED’s proposed 
regulations meet this standard when they exempt over 70% of the emissions from well sites in 
two counties with pronounced air pollution problems.  


Moreover, these exemptions would harm vulnerable populations, including Native 
Americans and children.  


In San Juan county alone, 22,000 Native Americans and 6,500 children will live within 
one mile of an exempted well.23    


This exemption could also place NMED at risk of a disparate impact discrimination 
complaint under Title VI of the Civil Rights Act. Title VI prohibits federal grantees from 
discriminating on the basis of race,24 and EPA’s Title VI regulations prohibit its grantees from 
using federal assistance in actions or programs that result in discriminatory impacts on people of 
a specific race.25 The San Juan basin is unique in that it lies in part on the Navajo Nation and the 
area is home to one of the state’s largest populations of Native Americans—41% of county 
residents identify as Native American.26 The draft rule would exempt the majority of wellsite 


 
16 Report Card: New Mexico, American Lung Association, https://www.stateoftheair.org/city-


rankings/states/new-mexico/ (last visited Sept. 14, 2020).  
17 Lesley Fleishman et al, supra note 4 at 5.  
18 Id.  
19 Computed from analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
20 Id.  
21 Id.   
22 See discussion supra at note 7.  
23 Analysis provided by EDF using well data from Enverus/DrillingInfo for 2017. 
24 42 U.S.C. § 2000d–1.  
25 40 C.F.R. § 7.35.  
26 Quick Facts, U.S. Census, 


https://www.census.gov/quickfacts/fact/table/eddycountynewmexico,sanjuancountynewmexico,NM/PST045219. 
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VOC emissions in the San Juan basin. In contrast, the draft rule would not exempt the majority of 
wellsite VOC emissions in the Permian Basin, which does not have a large Native American 
population.  For example, in the Permian Basin’s Eddy County, only 2.4% of Eddy County 
residents identify as Native American.27 The majority of Eddy County residents—92%—identify 
as white.28 In San Juan County, with its large Native American population, 71% of well-site 
VOC emissions would be exempted; in predominantly-White Eddy County, only 27% of wellsite 
emissions would be exempted.29 The regulation would therefore likely result in a discriminatory 
impact on Native Americans because it allows for a much greater percentage of emissions to go 
unregulated in the area that has a uniquely high population of Native Americans. If NMED 
receives federal assistance to support this action or program, it could be subject to a Title VI 
complaint.  


NMED cannot and should not rely on potential emission reductions from OCD’s 
proposed gas capture regulation to satisfy the legal obligations of EIB under the ACQA.30  First, 
the ACQA directs the EIB or the local air board, and not any other state agency, to “adopt a plan, 
including regulations” to control VOC and NOx emissions at a level sufficient to maintain 
compliance with federal standards.31 Second, the proposed OCD regulations do not require 
agencies to inspect for leaks or to retrofit equipment at each site. This is particularly important 
because of the phenomenon of “super emitters,” which is documented by peer-reviewed 
science.32 Even a well with “potential to emit” less than 15 tons per year could be a super emitter 
if there is a malfunctioning dehydrator or compressor, or a failure of tank control systems.33 The 
“potential-to-emit” threshold fails to account for such abnormal operation emissions. Such a 
super-emitter could pose a serious health risk to those living near it. NMED also cannot rely on 
the proposed OCD requirement that operators capture 98% of produced gas to meet their 
obligation to control VOC emissions.34 As currently written, this standard does not require VOC 
reduction in any particular area or facility, and therefore provides no guarantee that emissions 
will be reduce proportionately in each county.35 Moreover, because it does not require emission 
reductions at each site, it means that the local health harms from toxic VOCs could be reduced at 
some wells and not at others.  


 
27 Id.  
28 Id. 
29 See discussion supra at notes 18 and 20.  
30 See NMED tweet responding to EDF twitter critique of exceptions: “Not true. EDF fails to grasp that 


NMED and @EmnrdNM's draft rules complement one another to target harmful emissions from every oil and gas 
well in the state. Both rules will result in significant reductions of #methane in #NewMexico. 
#TellingTheWholeStory,” Sept. 3, 2020, https://twitter.com/NMEnvDep/status/1301578515142172672.  


31 NSMA (1978) § 74-2-5.3 (A) (specifying that if “environmental improvement board or the local board 
determines” that emission from sources in excess of 95% of NAAQS for ozone, then “it shall adopt a plan, including 
regulations, to control emissions”).    


32 See, e.g., Zavala-Araiza, D. et al. Super-emitters in natural gas infrastructure are caused by abnormal 
process conditions. Nat. Commun. 8, 14012 doi: 10.1038/ncomms14012 (2017). 


33 Id.  
34 See OCD Draft Rule Venting and Flaring of Natural Gas at 19.15.27.9; OCD Draft Rule Natural Gas 


Gathering Systems at 19.15.28.23.  
35 See discussion infra at IV.B.2.  
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In sum, the stripper well and low potential-to-emit threshold exemptions severely 
undermine the protectiveness of the draft rule. The AQCA tasks the EIB, not another state 
agency, with adopting a plan and regulations to control VOCs sufficient to maintain compliance 
with federal ozone standards in each county. Exempting a substantial portion of wellsite 
emissions does not meet this obligation, and it especially fails in the San Juan basin. The 
exemptions will also have discriminatory impacts on vulnerable groups, in particular failing to 
protect Native Americans.   


2.  Leak Detection and Repair Requirement   


In its comments on the draft MAP report, CCP urged NMED to require quarterly leak 
detection and repair (LDAR). LDAR is a cost-effective methane-reduction strategy that will 
reduce VOCs, NOx, and methane emissions and generate job growth in New Mexico 
communities, state revenue for education, and health co-benefits for New Mexicans.   


a. Include Pneumatic Controllers in Quarterly LDAR requirements 


Fugitive methane emissions escape from leaking equipment components, including from 
connectors, covers, closed vent systems (CVs), flanges, instruments, meters, open-ended lines 
(OELs), pneumatic controllers, pressure relief devices (PRDs), their hatches, and valves.36  
Quarterly leak detection and repair inspections will alert operators to leaking equipment in a 
timelier manner than do less-frequent inspections, promoting operators to respond according to 
regulations governing their maintenance and replacement of such equipment.    


The current rule requires quarterly leak detection and repair (LDAR) for facilities with 
the potential to emit over 5 TPY of VOCs.37 CCP and NAVAEP would like to thank NMED for 
including this provision and increasing the chances of catching any leaks or necessary repairs on 
a more frequent basis. By catching leaks sooner, companies will be able to capture more natural 
gas which will increase revenue for both them and the state of New Mexico which will go 
towards public education and accelerate the development of methane control job opportunities 
for New Mexicans.  


NMED should close one critical loophole in its LDAR requirements, however. The draft 
regulation does not require operators to conduct LDAR on pneumatic controllers.38 Yet 
pneumatic controllers are the second largest source of methane emissions from the oil and gas 
sector, and malfunctioning pneumatic controllers are responsible for half of these emissions.39 
Other jurisdictions, including Colorado and California, require operators to conduct LDAR to 


 
36 U.S. ENVTL. PROTECTION AGENCY, EPA-HQ-OAR-2017-0483, Equivalency of State Fugitive 


Emissions Programs for Well Sites and Compressor Stations to Proposed Standards at 40 C.F.R. Part 60, Subpart 
OOOa (Apr. 12, 2018), available at www.epa.gov/sites/production/files/2018- 
09/documents/equivalency_of_state_fugitive_emissions_programs_for_well_sites_and_compresor_stations.pdf (last 
visited Feb. 2020). 


37 NMED Draft Rule 20.2.50.16 (C)(2)(c)(i). 
38 NMED Draft Rule 20.2.50.16 (A) (not including pneumatic controllers). 
39 Methane emissions from malfunctioning, low-bleed, and intermittent bleed controllers combine to be the 


second-largest source of emissions. New Mexico Oil and Gas Data, Environmental Defense Fund, 
https://www.edf.org/nm-oil-gas/emissions/ (last visited Sep. 15, 2020).  
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ensure that pneumatic devices are not venting between actuation events.40 NMED should close 
this loophole and similarly include pneumatic controllers in the list of devices that must be 
subject to LDAR. 


b. Require Public Posting of Identified Leaks  


CCP also recommended that the regulations require prompt repair of any leaks found. 
Regulations that require prompt repair of leaks will cut VOCs, NOx and methane, prevent waste 
of valuable natural gas, and will open the door to skills-training and job opportunities for New 
Mexicans and inspire the development of a local labor force skilled in maintenance.  


CCP and NAVAEP would like to acknowledge and thank NMED for creating a strong 
repair timeline into the draft rule, which generally requires repairs within 15 days or less.41 


In keeping with NMED’s request to identify areas in the NMED rule where the agency 
can provide more transparency,42 CCP and NAVAEP request that all leaks identified be posted 
by operators to a public online database, including the date of the leak, piece of faulty 
equipment, facility, date the leak was discovered, and then updated when the leak is repaired. 
This would help ensure—and allow the public to monitor—that leaks are being timely repaired.  


c. Require Replacement of Older, High Emissions Technologies. 


In general, CCP recommended that regulations should require the retrofitting or 
replacement of older technologies that are significant sources of methane emissions. This is 
important because technological advances in equipment such as zero-bleed controllers and 
centrifugal compressors can eliminate many of the VOC and NOx emissions associated with oil 
and gas production. Requiring a reasonable rate of replacement on older technologies will also 
contribute to the development of a methane control industry and associated jobs in New Mexico.  


There are several areas where NMED can and should require replacement of older 
technologies with new technologies that are widely used. For example, NMED can and should 
require operators to implement a schedule of retrofitting older pneumatic controllers and 
centrifugal compressors.  


NMED proposes generally that existing pneumatic controllers sites without access to 
electric power should achieve an emission rate of 6 standard cubic feet per hour (scf/h) within 
one year of the rule’s effective date.43 New technology, however, such as solar-powered zero-
bleed controllers, are already in use in other jurisdictions.44 These zero emission controllers can 
dramatically curtail emissions from the large source of emissions in the oil and gas supply chain, 


 
40 Cal. Code Regs. tit. 17, § 95668(e) (3)–(4); New Mexico Methane Advisory Panel Report at 22 (2020) 


(describing Colorado pneumatic LDAR requirements).  
41 NMED Draft Rule at 20.2.50.16 (D). 
42 NMED Draft Rule at Page 1, #7. 
43 NMED Draft Rule at 20.2.50.22 (B)(3). There is an exception for “function needs” that should be 


eliminated.  
44 See Alberta Energy Regulator, Directive 060, § 8.6.1 
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and they are endorsed in the oil-and-gas industry’s Methane Guiding Principles Partnership.45  
NMED should require that operators transition their fleets towards these zero-emission devices 
on a reasonable schedule.   


Similarly, CCP recommended that NMED require that wet seals be replaced by dry seals 
or by wet seals with degassing capture on centrifugal compressors. The current rule includes the 
degassing emission standard, requiring that new and existing wet seal compressors meet a 95% 
VOC control standard through degassing.46 This is a huge improvement and CCP and NAVAEP 
are thankful for this. However, the NMED rule creates an exemption for compressors at wellhead 
sites—this exception should be eliminated.47  This is harmful because it misses many 
opportunities to ensure wells are being properly and consistently degassed.  


3. Require Reduced Emissions Completions / Recompletions  


A large quantity of harmful gases, like methane and VOCs are released at the completion 
and recompletion stages of a well. This is extremely harmful to the atmosphere and communities 
across the state. This can be prevented by creating stricter regulations. 


While EPA does require green completions (or Reduced Emission Completions – RECs) 
at most wells under Subpart OOOOa,48 operators are reportedly using ambiguities in the 
regulations to avoid using green completions for each and every well.  


Reduced Emissions Completion (REC) should be required under NMED’s regulation. If 
not, large amounts of gas will be released directly into the environment which will ultimately 
result in harm to the community’s health and harm to the environment as a whole. Operators 
should be required to route initial flowback through REC equipment. This will capture more gas 
which can be rerouted for sale. In particular, NMED should look to regulations in place in 
Canada, and those proposed in Colorado, that prohibit or would prohibit nearly all venting 
associated with flowback.49   


Including these green completion requirements will bring in more money for the state and 
the education of New Mexican children. Further, by capturing the gas during the process the 
released of toxic gas into the atmosphere will be reduced, and the health of New Mexicans will 
improve.  


 
45 Methane Guiding Principles, Synopsis, Reducing Methane Emissions: Best Practice Guide, Pneumatic 


Devices (2019), https://methaneguidingprinciples.org/wp-content/uploads/2019/11/Reducing-Methane-Emissions-
Synopsis-Pneumatic-Devices.pdf.  


46 NMED Draft Rule at 20.2.50.14 (B)(1).  
47 Id. at (A)(1).  
48 40 C.F.R. § 60.5375a. 
49 Regulations Respecting Reduction in the Release of Methane and Certain Volatile Organic Compounds 


(Upstream Oil and Gas Sector) (SOR/2018-66), § 11(2);  Proposed 5 CCR 1001-9, VI.D.1.a. 
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IV. Recommendations to Strengthen OCD’s Draft Natural Gas Waste 
Rules 


A.    OCD’s Should Seek to Maximize Co-benefits it is Allowed to Consider 
Under the Oil and Gas Act  


The Oil and Gas Act provides broad authority to OCD to prevent waste in the production 
of crude petroleum oil or natural gas, including through rulemaking.  As the Oil Conservation 
Commission (OCC) has noted in prior orders, the duties assigned by the Oil and Gas Act to the 
OCD include “duties to prevent waste, protect correlative rights, and protect health and the 
environment” (emphasis added).50  The Oil and Gas Act authorizes OCD to promulgate 
regulations to “protect public health and the environment” in specific circumstances. These 
circumstances include the following:51  


• “disposition of nondomestic wastes resulting from the exploration, development. 
Production or storage of… natural gas”;  


• “transportation of… natural gas, [and] the treatment of natural gas”; and  


• “disposition, handling, transport, storage, recycling, treatment and disposal of produced 
water during, or for reuse in, the exploration, drilling, production, treatment or refinement of oil 
or gas…”  


The Oil and Gas Act also authorizes OCD to promulgate regulations to “require wells to 
be drilled, operated and produced in such manner as to prevent injury to neighboring leases or 
properties.”52  


In revising the proposed Natural Gas Waste regulations OCD should continue to consider 
the potential co-benefits to the environment, public health, and neighboring properties consistent 
with these authorities.  


 


B. Specific Recommendations Related to OCD’s Gas Waste Rules   


1. OCD Should Prohibit Non-Emergency Venting  


CCP recommended the OCD regulations should prohibit operators from venting when 
they could route gas to a process or sale, or flare instead. Venting is particularly harmful because 
it releases uncontrolled methane, which is 84 times more potent than carbon dioxide as a 
greenhouse gas over a 20 year period.53 Venting also emits toxic pollutants that are particularly 


 
50 Oil Conservation Commission Order R-13096-B at 9-10.   
51 NMSA (1978) § 70-2-12.  
52 Id.  
53 Understanding Global Warming Potentials, EPA, https://www.epa.gov/ghgemissions/understanding-


global-warming-potentials (last visited Sept. 15, 2020).  
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dangerous to nearby residents.54 Limiting venting will reduce the release and creation of harmful 
pollutants, which will reduce the communities’ health risks.  


OCD should therefore prohibit venting in all stages covered by 19.15.27.8—drilling, 
completion, and production—except for bonafide emergency situations. Prohibiting venting at all 
stages of production will reduce the emissions of harmful VOCs and HAPs and will protect New 
Mexicans by reducing their exposure to these harmful chemicals. 


2. 98% Gas Capture Requirement Should Apply at a County Level  


CCP recommended in its comments on the draft MAP report operators be subject to 
limits on venting and flaring. We commend OCD for proposing to limit venting and flaring so 
that by the end of 2026, 98% of gas is captured. This will lead drive substantial public health and 
revenue benefits for the state.  


At the same time, this statewide performance standard creates a risk that operators with 
assets in multiple basins could comply by substantially reducing emissions in one basin and not 
the other. In particular, an operator with many marginal wells in the San Juan basin as well as 
with some high producing wells in the Permian basin could potential comply across its fleet by 
largely focusing its gas capture efforts on high-producing wells in the Permian. This would have 
the effect of providing substantial co-pollutant reductions in the Permian but not in the San Juan 
basin. Similar to the effect of exempting stripper wells and low potential-to-emit VOC wells 
described above, this could have a discriminatory impact on Native Americans and other 
vulnerable populations.  


CCP and NAVAEP therefore urge OCD to require that the gas capture requirement be 
accounted for on a county-wide basis, so that the distribution of natural gas waste reduction—
and therefore pollution reduction—is more equitably distributed across the state and protects 
more New Mexicans.  Using a county-by-county standard would also ensure that methane 
control work—and therefore methane control jobs—were more evenly distributed across the 
state. 


3. Gas Management Planning Requirements Should be Strengthened to 
Prevent Routine Flaring, Take into Account Surface Impacts, and Provide an 
Opportunity for Public Input 


CCP recommended that the OCD rule strengthen the requirements for gas capture 
planning, and CCP and NAVAEP commend OCD for including a much-strengthened gas 
management planning requirement for both production and gathering systems.55 Such planning is 
crucial to ensuring that gas is not wasted, especially in the Permian basin where operators are 
drilling for oil, and to ensuring the reduction of routing flaring and unnecessary venting.  


 
54 The levels of toxic pollutants emitted depend on the composition of gas from the well and where in the 


supply chain the venting happens. See H.P.  Brown, Composition of Natural Gas for use in the Oil and Natural Gas 
Sector Rulemaking (2011), available at http://www.regulations.gov/#!documentDetail;D=EPA-HQ-OAR-2010-
0505-0084.   


55 OCD Draft Rules at 19.15.27.9 (D), 19.15.28.23(D).  
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OCD’s can and should strengthen these regulations to explicitly require an end to routine 
flaring. Routine flaring causes environmental and public health harms, in part because not all of 
the gas is combusted. The World Bank Group has called to an end of routine flaring, recognizing 
the harms it causes.56 While the proposed regulation is commendable in that it calls on operators 
to analyze alternatives to routine flaring,57 it should go a step further and prohibit operators from 
planning on using such routine flaring.  


OCD should also recognize that the Gas Management planning is an opportune time for 
operators to consider surface impacts from their proposed activities, including noise and truck 
traffic, in keeping with OCD’s authority to promulgate regulations that prevent harm to 
neighboring properties.58 OCD should require that gas management plans identify residences, 
school, churches, business and other surface uses that may be impacted by infrastructure 
development and proactively identify measures to mitigate such impacts.  OCD should also 
provide a mechanism for the public to provide input and flag harmful impacts that could be 
mitigated through infrastructure planning.       


4. OCD Should Require that 98% of Gas Be Combusted in Flaring 


CCP asked EMNRD to create regulations should require the adoption of high-
performance flares for both new and existing flares. This is important because flaring still 
releases substantial volumes of methane, because at least 2-5% of gas is not combusted during 
flaring.59  


 OCD did include requirements that all flares use an automatic ignition system or 
continuous pilot, which CCP and NAVAEP are grateful for. CCP and NAVAEP request that 
OCD go one step further and set a performance standard requiring that 98% of all flared gas be 
combusted (Destruction and Removal Efficiency, or DRE). 


 
56 Zero Routine Flaring by 2030, World Bank Group, https://www.worldbank.org/en/programs/zero-


routine-flaring-by-2030 (last visited Sep. 15, 2020).  
57 OCD Draft Rules at 19.15.27.9 (D)(2)(h).  
58 NMSA (1978) § 70-2-12(b)(7).  
59 See, e.g., Robert Kleinberg, Greenhouse Gas Footprint of Oilfield Flares Accounting for Realistic Flare 


Gas Composition and Distribution of Flare Efficiencies (2019), https://doi.org/10.1002/essoar.10501228.1.  
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V. Conclusion   


 New Mexico’s frontline communities bear the brunt of health, environmental, and 
quality of life impacts of oil and gas production. CCP and NAVAEP are grateful to NMED and 
OCD for taking the highly affected communities into account while drafting their rules, but they 
urge them to take the rules to the next step to truly prioritize the health and safety of New 
Mexicans. Most critical to this effort is removing exceptions for stripper wells and low-potential 
to emit wells from NMED’s draft rules, which would severely undermine the protectiveness of 
the regulations.  


Putting New Mexican’s first will not only benefit vulnerable communities, but the State 
as a whole. 


CCP  and NAVAEP thank NMED and OCD for the opportunity to provide these 
comments.  
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From: NMOAI, NMENV
To: Spillers, Robert, NMENV
Subject: Fw: Draft Methane & VOC Rules
Date: Thursday, September 17, 2020 7:37:07 AM
Attachments: Draft methane rules.pdf


From: Bill Midcap <bill.midcap@rmfu.org>
Sent: Monday, September 14, 2020 6:06 PM
To: NMOAI, NMENV; WasteRule, EMNRD, EMNRD
Subject: [EXT] RE: Draft Methane & VOC Rules
 
Dear Ms. Bisbey-Kuehn and Ms. Polak,


I have attached a copy of our letter from Rocky Mountain Farmers Union in PDF file. 
Sorry for the mix up but please use the PDF for the record.  Thank You
 
Sincerely,
Bill Midcap
Senior Policy Advisor
Rocky Mountain Farmers Union
Santa Fe, New Mexico
 


From: Bill Midcap 
Sent: Monday, September 14, 2020 2:37 PM
To: nm.oai@state.nm.us; EMNRD.WasteRule@state.nm.us
Subject: Draft Methane & VOC Rules
 
Dear Ms. Bisbey-Kuehn and Ms. Polak,


Please find the attached letter and comments pertaining to the draft methane and VOC
air pollution reduction rules.  These comments are made on behalf of the Rocky
Mountain Farmers Union. Rocky Mountain Farmers Union has over 20,000 members
which include family farmers and ranchers in Wyoming, Colorado, and New Mexico.
 
Sincerely,
Bill Midcap
Senior Policy Advisor
Rocky Mountain Farmers Union
Santa Fe, New Mexico
 



mailto:nm.oai@state.nm.us
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September 14, 2020 
 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 



Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 



 



Dear Ms. Bisbey-Kuehn and Ms. Polak, 



Thank you for the opportunity to comment on the New Mexico Environment Department’s 
(NMED) and Energy Mineral and Natural Resources Department’s (EMNRD) draft methane and 
volatile organic compound air pollution reduction rules. These comments are submitted on 
behalf of Rocky Mountain Farmers Union (RMFU). RMFU represents family farmers and 
ranchers in Wyoming, Colorado, and New Mexico. RMFU is dedicated to sustaining our rural 
communities, to wise stewardship and use of natural resources, and to the protection of our 
safe, secure food supply. 
 
As family farmers and ranchers, we are deeply concerned with the wise management of 
resources, whether they be water for irrigation, fertile soils, or other natural resources. Our 
family farms and ranches cannot continue to operate unless we are wise stewards of our God-
given resources. Unfortunately, the current draft of the NMED and EMNRD methane waste and 
air pollution reduction rules require several key improvements in order to protect rural New 
Mexico from pollution and from the waste of our natural resources. 
 
This problem is not merely academic to us. Rural farm and ranch communities rely on revenue 
from oil and gas development to fund our schools, repair our roads, and provide for other 
needed infrastructure improvements. 
 
Nowhere is this oil and gas methane and air pollution problem more serious than in New 
Mexico. Our state alone accounts for upwards of $275 million worth of wasted natural gas per 
year and an additional $43 million deficit each year to the state treasury. Rural New Mexico 
needs these funds for our education system as we seek to educate the next generation of 
farmers and ranchers.  
 





mailto:nm.oai@state.nm.us
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While other states, like Colorado and Wyoming, have successfully enacted rules to curb 
methane emissions, New Mexico lags behind. Farmers and ranchers are often the nearest 
neighbors to oil and gas facilities, and we bear the brunt of the impacts of New Mexico’s 
growing methane and air pollution problem. 
 
The five rural counties that are home to 97 percent of the state’s oil and gas wells are all at risk 
of violating or are already violating federal clean air standards, and rural families are at 
increased risk for respiratory diseases and exposure to cancer-causing chemicals. 
 
We also have less water available for agriculture because climate change is already impacting 
our state, reducing the snowpack, and putting pressure on our watersheds. Climate change can 
also lead to lower livestock and crop yields. Methane is a potent greenhouse gas, and we must 
reduce emissions to combat climate change.  
 
Given the threat that oil and gas methane and air pollution pose to rural communities, we ask 
for the following changes to be made before draft rules are brought forward for public hearings 
later this year:  
 



Improving NMED’s Air Pollution Rule  
 
As proposed, the NMED rule would exempt the vast majority of wells from leak detection and 
repair requirements. This is unacceptable. 
 



 It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold 
for volatile organic compounds be removed. These two exemptions combined would 
exempt 95% of all wells in the New Mexico and impose disproportionate impacts on rural 
communities.  



 



 Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of 
emissions and can often fail to function properly. Leak detection and repair requirements 
should be extended to these devices. Colorado adopted these requirements with the 
support of the state’s largest trade associations.  



 
 



 Methane and VOC emissions from Completion and Recompletion of gas wells in New 
Mexico has long been a major source of air pollution and accelerates climate change. EPA 
attempted to capture and control these emissions in OOOO/a in CFR 60.5375 with “green 
completions” but exemptions were overly broad and must be corrected to prevent 
unregulated venting during this phase of development. 
  



 NMED should consider monthly inspections for high producing well sites just as Colorado 
has adopted. 



 











Improving EMNRD’s Methane Waste Rule  
 
While EMNRD has developed a commonsense approach to the methane waste rule, critical 
changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans.  
 



 OCD has set an appropriate goal that 98% of all gas be captured.  However, if that 
requirement is not set by locality, for companies with operations in both the San Juan and 
Permian Basins, all the reductions could occur in the Permian. This would disproportionately 
affect rural communities in the San Juan Basin. OCD should set the goal based on locality 
such as county or basin.  



 



 OCD should deny drilling permits for applications without firm agreements for pipeline 
capacity, and sanctions like revoking a permit or forcing a well to shut in if a company does 
not follow through and down the road seeks permission to flare. 



 



 The draft rule carves out too many exemptions for venting which is far more damaging to 
the climate than flaring. OCD should ban all venting, including during well Completion and 
Recompletion, except for emergencies and require gas to be put into pipelines. Flaring 
should only occur when necessary to protect health and safety. OCD should include 
provisions to ensure that flares combust nearly all the gas and that flares stay lit. 



 
 



Gov. Lujan Grisham has committed to creating nationally leading rules this year and farmers 
and ranchers applaud the effort to hold the oil and gas industry accountable and protect our 
communities. We can get there by strengthening the draft rules and removing the loopholes 
that threaten to leave rural New Mexico communities unprotected from oil and gas pollution 
and waste. 



 



Sincerely, 



Bill Midcap 
Senior Policy Advisor 



Rocky Mountain Farmers Union 



 












September 14, 2020 
 
Liz Bisbey-Kuehn 
NMED Air Quality Bureau 
525 Camino de los Marquez 
Santa Fe, NM 87505  
 
Tiffany Polak 
Oil Conservation Division 
3rd Floor 
Wendell Chino Building 
1220 South St. Francis Drive 
Santa Fe, New Mexico, 87505 


Via email to: nm.oai@state.nm.us and EMNRD.WasteRule@state.nm.us 


 


Dear Ms. Bisbey-Kuehn and Ms. Polak, 


Thank you for the opportunity to comment on the New Mexico Environment Department’s 
(NMED) and Energy Mineral and Natural Resources Department’s (EMNRD) draft methane and 
volatile organic compound air pollution reduction rules. These comments are submitted on 
behalf of Rocky Mountain Farmers Union (RMFU). RMFU represents family farmers and 
ranchers in Wyoming, Colorado, and New Mexico. RMFU is dedicated to sustaining our rural 
communities, to wise stewardship and use of natural resources, and to the protection of our 
safe, secure food supply. 
 
As family farmers and ranchers, we are deeply concerned with the wise management of 
resources, whether they be water for irrigation, fertile soils, or other natural resources. Our 
family farms and ranches cannot continue to operate unless we are wise stewards of our God-
given resources. Unfortunately, the current draft of the NMED and EMNRD methane waste and 
air pollution reduction rules require several key improvements in order to protect rural New 
Mexico from pollution and from the waste of our natural resources. 
 
This problem is not merely academic to us. Rural farm and ranch communities rely on revenue 
from oil and gas development to fund our schools, repair our roads, and provide for other 
needed infrastructure improvements. 
 
Nowhere is this oil and gas methane and air pollution problem more serious than in New 
Mexico. Our state alone accounts for upwards of $275 million worth of wasted natural gas per 
year and an additional $43 million deficit each year to the state treasury. Rural New Mexico 
needs these funds for our education system as we seek to educate the next generation of 
farmers and ranchers.  
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While other states, like Colorado and Wyoming, have successfully enacted rules to curb 
methane emissions, New Mexico lags behind. Farmers and ranchers are often the nearest 
neighbors to oil and gas facilities, and we bear the brunt of the impacts of New Mexico’s 
growing methane and air pollution problem. 
 
The five rural counties that are home to 97 percent of the state’s oil and gas wells are all at risk 
of violating or are already violating federal clean air standards, and rural families are at 
increased risk for respiratory diseases and exposure to cancer-causing chemicals. 
 
We also have less water available for agriculture because climate change is already impacting 
our state, reducing the snowpack, and putting pressure on our watersheds. Climate change can 
also lead to lower livestock and crop yields. Methane is a potent greenhouse gas, and we must 
reduce emissions to combat climate change.  
 
Given the threat that oil and gas methane and air pollution pose to rural communities, we ask 
for the following changes to be made before draft rules are brought forward for public hearings 
later this year:  
 


Improving NMED’s Air Pollution Rule  
 
As proposed, the NMED rule would exempt the vast majority of wells from leak detection and 
repair requirements. This is unacceptable. 
 


 It is critical that exemptions for stripper wells and the 15 tons per year pollution threshold 
for volatile organic compounds be removed. These two exemptions combined would 
exempt 95% of all wells in the New Mexico and impose disproportionate impacts on rural 
communities.  


 


 Pneumatic devices that help regulate fluids, pressure, and temperature are huge sources of 
emissions and can often fail to function properly. Leak detection and repair requirements 
should be extended to these devices. Colorado adopted these requirements with the 
support of the state’s largest trade associations.  


 
 


 Methane and VOC emissions from Completion and Recompletion of gas wells in New 
Mexico has long been a major source of air pollution and accelerates climate change. EPA 
attempted to capture and control these emissions in OOOO/a in CFR 60.5375 with “green 
completions” but exemptions were overly broad and must be corrected to prevent 
unregulated venting during this phase of development. 
  


 NMED should consider monthly inspections for high producing well sites just as Colorado 
has adopted. 


 







Improving EMNRD’s Methane Waste Rule  
 
While EMNRD has developed a commonsense approach to the methane waste rule, critical 
changes are still needed such as limiting venting and flaring by county or region and requiring 
enforcement of gas capture plans.  
 


 OCD has set an appropriate goal that 98% of all gas be captured.  However, if that 
requirement is not set by locality, for companies with operations in both the San Juan and 
Permian Basins, all the reductions could occur in the Permian. This would disproportionately 
affect rural communities in the San Juan Basin. OCD should set the goal based on locality 
such as county or basin.  


 


 OCD should deny drilling permits for applications without firm agreements for pipeline 
capacity, and sanctions like revoking a permit or forcing a well to shut in if a company does 
not follow through and down the road seeks permission to flare. 


 


 The draft rule carves out too many exemptions for venting which is far more damaging to 
the climate than flaring. OCD should ban all venting, including during well Completion and 
Recompletion, except for emergencies and require gas to be put into pipelines. Flaring 
should only occur when necessary to protect health and safety. OCD should include 
provisions to ensure that flares combust nearly all the gas and that flares stay lit. 


 
 


Gov. Lujan Grisham has committed to creating nationally leading rules this year and farmers 
and ranchers applaud the effort to hold the oil and gas industry accountable and protect our 
communities. We can get there by strengthening the draft rules and removing the loopholes 
that threaten to leave rural New Mexico communities unprotected from oil and gas pollution 
and waste. 


 


Sincerely, 


Bill Midcap 
Senior Policy Advisor 


Rocky Mountain Farmers Union 
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From: Methanestrategy, NM, NMENV
To: Kuehn, Elizabeth, NMENV
Subject: Fw: FCHEA comment on Environment Department draft ozone precursor emissions rules
Date: Wednesday, September 16, 2020 9:52:27 AM
Attachments: FCHEA New Mexico Comments September 2020.pdf


From: Connor Dolan <cdolan@fchea.org>
Sent: Tuesday, September 15, 2020 7:51 AM
To: Methanestrategy, NM, NMENV
Subject: [EXT] FCHEA comment on Environment Department draft ozone precursor emissions rules
 
Dear Ms. Bisbey-Kuehn,
 
Please see the attached comments in support of the proposed draft ozone precursor emissions rules
on behalf of the Fuel Cell and Hydrogen Energy Association (FCHEA).
 
Should you have any questions, please contact me at any time.
 
Regards,
 
Connor
 
Connor Dolan
Director of External Affairs
Fuel Cell and Hydrogen Energy Association
1211 Connecticut Avenue, N.W. #650
Washington, DC 20036
M: 703.400.3509
cdolan@fchea.org
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Fuel Cell and Hydrogen Energy Association Comments on Draft Ozone Precursor 
Emissions Rules 



 



September 15, 2020 
 



The Fuel Cell and Hydrogen Energy Association (FCHEA) appreciates the opportunity to provide 
comment on the New Mexico Environment Department (NMED) draft rules on ozone precursor 
emissions.  
 
FCHEA represents leading companies and organizations that are advancing innovative, clean, safe and 
reliable energy technologies.  FCHEA’s membership includes the full global supply chain of the fuel 
cell and hydrogen technology industry. 
 
FCHEA strongly supports the proposed draft rules which are inclusive of fuel cells as eligible air 
pollution control equipment.   
 
Fuel cells are extremely clean and efficient as they generate electricity through an electrochemical 
reaction, not combustion.  Fuel cells are also scalable and able to support a wide range of power 
applications, from small-scale remote telecommunications towers to multi-megawatt installations for 
utility substations. 
 
Fuel cell systems generate 24/7, clean, load-following power at close to 100% capacity factors. 
Compared to other front-of-the-meter distributed energy resources (DER), the combination of fuel 
cell high efficiency and extremely high capacity factor results in the displacement of more GHG 
emissions than equivalent-sized intermittent resources. 
 
In addition, the energy density of fuel cell systems significantly reduces the land footprint required 
for onsite generation, typically only one acre for ten MW of generation, allowing for operation in high 
density areas and leaving increased acreage available for habitat restoration and preservation. 
 
Thank you for your consideration of our input.  Should you have any questions or wish to discuss this 
comment further, I can be reached at any time by email at mmarkowitz@fchea.org or by phone at 
202-261-1331. 
 
Sincerely, 
 
 
 
Morry B. Markowitz 
President 
Fuel Cell and Hydrogen Energy Association  
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